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Abstract 
 
Around the world, ecotourism is an economic industry that has been increasing 
to help rural communities diversify their income. This industry has been considered to 
bring sustainable development to the communities where it is implemented, due to its 
intention of observe and appreciate the natural assets of a region; secondly, it is 
intended to be done considering environmental and sociocultural impacts; and finally, 
it creates financial benefits to the communities where it is developed, reinvesting part 
of the income directly to conservation efforts. To effectively implement ecotourism in 
a region, certain factors and criteria must be present. This study gathered and evaluated 
information about the necessary factors, under the light of two geographically distinct 
case studies: Corangamite Catchment Region in Australia, and Janos Biosphere 
Reserve in Mexico. Information was gathered by conducting online surveys, as well 
as interviewing participants from government agencies, community groups and 
ecotourism industry, data was then analysed using the Spearman’s coefficient to 
evaluate differences and similarities. The results yielded a set of five factors (access, 
attractions provided, environmental, social impact and safety) and 28 criteria which 
are essential for the development of ecotourism, in both developing and developed 
countries. Additionally, this set of factors and criteria form the base for an ecotourism 
development framework that can be utilized as a base model for land suitability 
analysis using GIS. 
Keywords: Ecotourism, sustainable development, GIS suitability model. 
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Chapter 1: Introduction 
 
Background 
Ecotourism is an industry that provides a pathway for rural development and 
sustainable communities, if it is well planned, developed and managed. It depends on 
natural resources more closely than other industries due to the nature of its operation 
(OECD 2009). As an economic activity, it has higher potential of environmental and 
socio-economic benefits, due to its capacity to aid in the reduction of threats to 
conservation to ecosystems at the same time as generating financial benefits to the host 
communities (Fennell 2001).  
In order to reach the sustainable goal of ecotourism and maintain the economic 
benefits, it is necessary to enhance the environmental values of the region and protect 
not only the nature but also the socio-cultural wellbeing of the residents if visitation is 
to be maintained (Wray et al. 2010). If it is not planned well it can lead to irreversible 
negative impacts such as land-degradation and social stratification.  
The International Ecotourism Society (2006) estimates that ecotourism 
accounts for 10-15% of the global tourism and generates US$4.8 billion annually. The 
Ecotourism industry has seen massive growth since the 90s. Over the next six years, it 
is projected that sustainable tourism could grow to represent 25% of the global travel 
market, worth nearly half a billion U.S. dollars per year (World Tourism Organisation 
2016).  
Several ecotourism activities, such as mountain biking or trail running, have 
become increasingly popular (Pickering et al. 2010; Vandeman 2014) to the point that 
governments need support with decision-making and management tools. The increase 
in the variety of ecotouristic activities have augmented dramatically and this has 
created a dynamic environment. Also, drivers of change such as climate change and 
population growth can affect this industry (Jones & Phillips 2011; World Tourism 
Organisation 2009). Many regions in the world face the negative environmental 
impacts due to the lack of comprehensive decision-making tools. Due to the dynamic 
and multi-disciplinary nature of this industry it is necessary to create innovative and 
holistic frameworks for ecotourism.  
Our natural environment is a key ecotouristic asset, hence the importance to 
protect it by involving the various stakeholders, planning for the future by managing 
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strategies for sustainable development and  improving monitoring of development 
(Hillman 2015). 
Nowadays, there is a growing body of research of tourism destination planning, 
development, management and marketing. This research focuses predominantly on 
mainstream or sustainable tourism. Not many of the found research focus on 
ecotourism as a driver for sustainable development, and many less on comprehensive 
frameworks.  For example, in geographical studies, researchers have analysed factors 
and criteria necessary for a land suitability model (Ahmadi Sani et al. 2016; Rahman 
2010); however, these studies do not include information such as social impacts. On 
the other hand, other studies have focused solely on evaluation and assessment (Ashok 
et al. 2017; Park & Yoon 2011). Whilst they are very useful analysis, there are no 
holistic models that combines these frameworks in one case study. 
In this research, it is my intention to test a holistic model that will analyse 
elements from various frameworks that had been applied at local levels. By analysing 
at a ‘high resolution’ we can move at various geographical levels to improve 
development frameworks. This year-long research project focused on the 
identification and analysis of various methods for ecotourism development and were 
put together in a practical framework to analyse regions at different stages of 
development in different parts of the world.  
Research question 
Can ecotourism drive an economy and improve regional resilience to provide 
sustainable development? 
The aim of this research is to develop a framework that will provide data and 
a practical decision-making tool, in order to implement potential ecotourism 
opportunities to increase the economic alternatives and resilience of rural regions. 
Some of the questions that have emerged during the preamble of this research are: 
How can the introduction of a new eco-touristic activity be successful? What are the 
measures of success (social, environmental, economic)? What characteristics does a 
site must have to be able to introduce a new activity? These questions are the prelude 
for the aims of the research. 
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Aims and objectives 
The overall aims of the project can be summarised as: 
▪ To explore existing theories of sustainable development of natural sites 
▪ To utilise the underpinning theories to allow a better understanding of 
ecotourism development  
Rationale 
With the development and implementation of the ecotourism framework it is 
expected that planners and natural resource managers in regional areas will have access 
to a new decision-making tool that will enable them to assess the impact of potential 
ecotourism developments. 
Some of the specific outcomes of this research are: 
1. A framework for sustainable regional development that introduces an 
improved methodology to undertake environmental impact assessment and 
social impact assessment with regional strategic planning and evaluation 
indicators of ecotourism. 
2. Contribution to the knowledge of ecotourism site selection by the 
development of a criteria outline with the input of ecotourism activities experts.  
3. To provide a framework to local and regional governments to 
sustainably develop our natural assets, with innovative perspectives on the 
paradigms of economic planning and payment for ecosystem services in the 
public sector and, in particular, for the natural resources management field.  
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Chapter 2: Literature Review 
Introduction  
Views of development within rural and regional areas, include an increase of 
employment, income and wellbeing. A narrow interpretation of development covers 
on the capitalist construal that with the purpose of sustaining development, a steady 
increase of productivity, income and employment must occur, followed by prosperity 
and wellbeing. Hence, conventional indicators of development cover only scenario of 
economic income per capita (Pike, Rodríguez-Pose & Tomaney 2007).  
The discontent with these conservative indicators of development, due to its 
lack of reflection of living standards, social inequality and income disparity, has 
pushed for a more socially inclusive definition of development. Current versions of 
development encompass a broader understanding of social and economic 
development.  
The emphasis on development is not only related to economic growth, but 
social values have shifted to have a holistic definition of development. Development 
now encompasses indicators of poverty reduction, health, wellbeing, education, and 
environmental stewardship.  
These changes in social values have been coined under the umbrella term of 
sustainable development. The focus that dominated economic development has been 
shifted to include environmental issues and social concerns.  Ultimately, something to 
be considered when studying sustainable development is the premise that a 
homogeneous concept of development does not exists. Priorities change from place to 
place, and what one region may consider appropriate development, alternative 
approaches may be considered by another region or locality (Pike, Rodríguez-Pose & 
Tomaney 2007). 
However, among all these definitions, one constant remains; the increasing 
trend to transform rural and regional economies using sustainable development as a 
tool to address the current and future environmental challenges that many societies are 
facing. Within this transformation, many industries, governments and organisations 
are following suit.  
Around the world, some rural and regional areas experience socioeconomic 
crisis due to mismanagement of natural resources. In rural areas, local landowners sell 
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their land to foreign investors with little or no interest to preserve environmental 
values. To increase their commodities yield, farmers are turning to intensive 
agriculture, genetically modified crops and overexploitation of water reserves. This 
causes socio-economic disruption as regions rely on mono-industries and local 
workforce migration, exacerbating the need to use machinery to work the land.  
To make a change and promote the paradigm of an eco-economy, governments 
and civil organizations must implement eco-economy strategies. This paradigm 
emphasises that the agriculture sector must not only serve as an economic and food-
producing sector, but that it should transform in a multifunctional territory. To achieve 
this, rural areas can analyse innovative ways of utilising unused resources or using 
resources in a different way, thus transforming the food-production landscape into a 
wider aesthetic-consumptive multifunctional landscape (Horlings & Marsden 2014). 
Ecotourism 
As an industry, tourism can bring many benefits to a region including economic 
growth and development in general. It has been widely used as a mean to diversify the 
economy of rural areas and promote economic growth in both developing and 
developed countries (Ranade 2008; Wray et al. 2010). It is recognised by the UN that 
sustainable tourism and sustainable development has close linkages. In the general 
assembly of December 2015, UN members agreed that: 
“well-designed and well-managed tourism can make a significant contribution 
to the three dimensions of sustainable development, has close linkages to other sectors 
and can create decent jobs and generate trade opportunities” (United Nations General 
Assembly 2015). 
Therefore, sustainable tourism can be defined as the tourism industry that 
embraces the three pillars of sustainability. This seems to be a widely-used definition 
(Billington, Carter & Kayamba 2008; United Nations Economic and Social Council 
1999), despite some discussion over the lack of coherence in the term and its aims, 
particularly due to the lack of strong indicators to monitor the progress or success of 
sustainable tourism (Saxena et al. 2007). 
Within the considerations of applying sustainable development principles to 
tourism, Fennell (2008) confirms that there are many examples in the literature about 
sustainable development projects. However, he points out that not many of those 
projects have passed the test of time in relation to being sustainable. As Kitchen and 
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Marsden (2011) point out, to steer communities towards an eco-economy paradigm, 
regional communities need to apply sustainable development principles to ecotourism 
by developing a strategy involving cultural background and environmental 
stewardship.  
Definition of ecotourism 
The term ‘ecotourism’ was first used in 1988 by the Mexican Hector Ceballos-
Lascurain He describes ecotourism as a branch of the tourism industry which is 
sustainable by nature, due to its environmental responsibility. He describes the activity 
as: 
 “visiting natural areas relatively undisturbed, with the main purpose of 
appreciating and studying the natural values (landscape, flora and fauna), as well as 
any cultural manifestation, with the intention of promoting conservation, avoiding 
negative impact on the visited culture and environment, and that promotes an 
socioeconomic benefits to the local communities” (Ceballos Lascurain, in interview 
with InkaTerra 2014).     
This definition encompasses three main elements: 
1. An activity that is nature-based. 
2. Contains educative elements that help the visitors to understand and learn about 
the environment they are visiting. These educational aspects usually support 
and encourage ongoing conservation which would directly benefit the local 
community.  
3. Developed and managed in a sustainable manner, by including all the domains 
of sustainable regional development.  
In the absence of any of these elements, the activity would not be considered 
as ecotourism but a form of nature-based tourism, which in such case it can be 
developed as an unsustainable nature-based touristic activity (Beeton 1998). 
Ecotouristic activities can be classified as land-based and marine-based. Land-
based activities can be: walking (hiking, trekking, trampling), cycling (touring, 
mountain biking), horse riding, river-based (rafting, canoeing, kayaking), and winter 
tourism. Some examples of marine ecotourism activities are: cruising, sailing, yacht 
and power cruise, sea kayaking, scuba diving, free diving, swimming, and fishing 
(Kiper 2013).  
Page 17 of 101 
Generally, educational and conservation activities such as bird watching, rock 
rambles and cultural activities are the most attractive for visitors. These activities, 
including outdoor sports and picnics, can be arranged to suit a specific area and it can 
influence the preference of visitors to visit these areas (Beeton 1998).  
An historical view of recreation and ecotourism development 
Recreation and ecotourism has had a close link in its development, as the 
pursuit of recreation has led to ecotourism. This link encompasses much more than 
just leisure time, as many ecologists and environmentalists link the spatial areas of 
ecotourism as potential sites for conservation where communities can have a say.  
In Australia,  the first national park was created in 1879 in the coastal heathland 
south of Sydney, with the intention of promoting introduced wildlife and passive 
pursuits (Eastwood 2014). The idea of a national park was to clear native vegetation 
to provide picnic facilities to visitors.  
With the increase of environmental awareness, national parks evolved in the 
60s and 70s to provide more conservation grounds (Figure 1). However, the popularity 
of many national parks that attracted more visitors also attracted economic funds. The 
principle of economic development was being implemented without considering the 
conservation of biodiversity within the parks.  
It is well-recognised that certain rural areas stand out for their value for 
biodiversity in which there are human settlements. Therefore, UNESCO began a 
program at the beginning of the 70s around the creation of biospheres around the 
world, to reconcile the objective of conservation and development. From its 
beginnings in 1974, the concept of "reserve of the biosphere" had a main objective of 
harmonising the conservation with the welfare of the local populations. This concept 
was a true innovation, because in the 70s, the goal of conservation was something that 
excluded human settlements from natural spaces (Martinez 2016).  
In 1984, UNESCO developed the first plan of action recommending actions 
determined for the world biosphere reserve network to reconcile development and 
conservation objectives. The organisation also proposed initiatives to extend the 
network to several countries in the world that were not yet adhered to the program 
(Martinez 2016).  
Page 18 of 101 
In the meantime, in the 80s, Professor Specht and other scientists around 
Australia undertook a gap analysis approach. He analysed the ecosystems that were 
not represented in the national parks system. This shifted the thinking from the leisure 
use of national parks to a biodiversity conservation perspective (Specht 1990). Another 
important step for the development of parks and reserves was the concept of nature 
corridors that improved connectivity and conservation across large areas; connecting 
parks beyond their boundaries. This idea has become increasingly popular in the area 
of spatial strategic planning of parks and has had a big impact on biodiversity 
conservation.  
Figure 1. An historical view of parks and reserves (adapted from Eastwood, 2014)
 
The next challenges for the management of national parks has been a lack of 
funding and poor management. Government agencies have come to the realisation that 
proclaiming a reserve does not ensure the conservation of biodiversity. The solution 
for park management is much more complex. It involves the creation of partnerships 
at different levels of society. One partnership that can be successful in providing the 
necessary economic impulse for conservation is the introduction of ecotourism to 
activate the economy of the park system.  
Partnerships between government agencies and the private sector are needed 
to provide those tangible economic benefits in the form of tourism and jobs within 
local communities. However, for it to be successful, some elements must be considered 
as essential. The following elements were regarded as crucial in an extensive search 
of literature for this project. 
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Environmental, social and economic impacts of ecotourism 
Ecotourism is a tool for social and economic development and environmental 
protection. Many scientists and other institutions claim that sustainable ecotourism 
also brings environmental benefits to the ecosystem by introducing education practices 
and conservation activities. However, there may be some impacts produced by this 
industry (socio-economic and environmental) that many developed and developing 
countries disregard (Anctil & Blanc 2016; Ceballos et al. 2010).  
Environmental impacts can be classified by many criteria, such as impacts by 
activity or impact mechanism (Broadbent et al. 2012; Geneletti 2016; Marion & 
Wimpey 2007; Vandeman 2014), by ecosystem affected or a component of the 
ecosystem that has been affected (Buckley 2008; Wearing 2009). 
There are many examples in the literature of all the negative damage that 
various ecotourism has brought and continues to expand (wastage, ecosystem 
modification, deforestation, soil erosion) (Wearing 2009). Additionally, research 
suggests that different activities can cause different impacts (Marion & Wimpey 2007; 
Newsome & Davies 2009; Pickering et al. 2010; Pickering, Rossi & Barros 2011), and 
its proper management is fundamental to prevent the expansion of those negative 
environmental impacts (Leung & Marion 1999). To stop the negative impacts, the 
implementation of changes in social structures and behaviours is paramount (Anctil & 
Blanc 2016; Buckley 2008; Groom, Meffe & Carroll 2005).  
One approach for tackling the negative impacts of tourism has been the 
development of the global system of protected areas, biosphere reserves, national 
parks, conservation areas, payment for environmental services and natural resource 
management strategies. However, negative impacts outside those boundaries can still 
occur. Impacts such as the apparition of weeds, pathogens, feral animals, water 
pollution, and bushfires can also spread inside of the protected area if there is no human 
intervention in the form of financial benefits to pay for the costs of conservation 
(Buckley 2008). 
Globally, the funding for the increment of public protected areas has increased 
over the years however this investment is still not enough to cover the operational costs 
of conservation. Therefore, most protected areas require appropriate management to 
control negative impacts, which require operational financial funds (Drumm & Moore 
2005).  
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To establish a successful ecotourism strategy, we have a need for natural 
resources. Rather than creating a new institutional framework for development, this 
study will aim to analyse existing frameworks to identify emerging themes, gaps in 
knowledge and opportunities for future research. The main research of this study is 
intent on answering the following question: Can ecotourism drive an economy and 
improve regional resilience to provide sustainable development? 
Implementation of ecotourism for sustainable regional development 
Rural areas are more susceptible to low resilience, due to the nature of low 
economic diversification, however promoting a variety of economic activities can help 
from the perspective of development and resilience. After implementing a range of 
criteria on ecotourism development, the main aspects that aligned for an ecotourism 
development framework were the following: environmental and social impact 
assessment, land suitability analysis, ecotourism opportunity spectrum, economic 
planning, payment for environmental services and evaluation indicators, which are 
discussed in detail in the following section. 
Ecotourism opportunity spectrum  
In previous literature, it has been understood that development of ecotouristic 
activities will have some level of impact on any environment. Therefore, it is necessary 
to have a framework or policies regarding the management procedures for the 
development and operation of the activity in the region. In 1996, Boyd and Butler 
developed the ecotourism opportunity spectrum (ECOS) for the development of 
activities which originated from the understanding that it is important to evaluate the 
carrying capacity of the environment to be developed and the level of accepted change 
or impact to the environment.  
Boyd and Butler (1996b) included eight factors that are important for the 
development of an ecotouristic site (Figure 2): (1) access, (2) relationship between 
ecotourism and other resource uses, (3) attractions that a region of offers, (4) presence 
of existing tourism infrastructure, (5) the level of skill and knowledge required, (6) the 
level of social interaction,(7) the degree of acceptance of impacts and control over the 
level of use, and (8) the type of management needed to ensure the viability of areas on 
a long-term basis.  
Access within this framework refers to road and trail network to access an area, 
the level of difficulty to reach this area and the type of transportation that may be used, 
as well as the channels of information to promote ecotourism. When discussing other 
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resource-related activities, Butler states that it is not only important to integrate 
resources, but also to consider their compatibilities. According to Butler, the goal of 
ecotourism is that “each use or activity is not in conflict with the others, but by their 
presences and interaction add something to each other”. Attractions offered refers to 
the variety of experiences offered within a given setting, which can be considered the 
end product itself. The presence of existing ecotourism infrastructure refers to the 
provision of physical and organisational structures and facilities (suitable 
accommodation, power supply, etc).  
The level of skill and knowledge of the tourists, as well as the providers, can 
have implications for what types of activities can be offered in a region. This can either 
limit or enhance other aspects, such as attractions offered. 
Interaction between the local population and the tourist also has implications 
for ecotourism development, as it brings into play the social capacity or impact that 
can influence the acceptance of the locals or the levels of satisfaction of the tourists. 
The factor of degree of acceptance of impacts involves the degree and prevalence of 
such impact and which controls are present to mitigate them. The control of the 
previous elements and of ecotourism development requires a commitment that 
standards will be maintained over a long period of time to ensure its viability. These 
factors can be controlled with proper management or a control system implemented 
by a responsible agency.  
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The scale used to measure each one of these factors range between the type of 
ecotouristic activity from hard, medium to low. For example, it is understood that in 
terms of a hard activity the accessibility will be harder, tourism infrastructure required 
would be low, the level of skill and knowledge required would be high, low social 
interaction and low impact. The opposite would be expected for a low profile 
ecotouristic activity.  
Environmental and social impact assessment  
In his thesis, Valencia Korosi (2013) talks about the importance of having an 
appropriate Environmental Impact Assessment (EIA) and Social Impact Assessment 
(SIA) for the management of an ecotouristic activity or place. He emphasizes the 
importance of, in the development of an ecotouristic region, including EIA and SIA at 
an initial level. This provides a framework to analyse the feasibility of the development 
of the ecotouristic activity.  
However, he argues that in many of those impact assessments there are some 
elements lacking. This can mean that the framework of development is incomplete. 
Some of the elements that Valencia identified as lacking in the current EIA/SIA of 
ecotouristic projects are:  
• Lack of identification, evaluation and mitigation of potential impacts to the 
environment and social activities.  
• Increment of governance at all levels of community, from government agencies 
to local communities.  
• Knowledge and application of effective sustainable development principles 
Valencia also identified a need to research conservation activity’s impact at an 
evaluation level. He recognised that it is necessary to research alternative methods of 
impact evaluation at different stages of the ecotouristic development, from the 
planning process, the development and after the establishment of the conservation-
oriented activity. In his view, this evaluation must be done in a collaborative manner 
with ecotourism proponents, consultants and government agencies.  
Tourism impact scales may help in our attempts to better understand the 
pressure of tourism and rural development. A tourism impact scale developed by Ap 
and Crompton (1998) contains 35 items based on a number of domains, including 
society and culture, economics, crowding and congestion, and environment. This is an 
example of a measure that can be utilised as a base for future frameworks.  
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Land suitability analysis 
In order to manage a natural resource in an appropriate manner, we need to 
consider the compatibility of the land with the characteristics of the activity to be 
proposed with the characteristics of the environment (Kiper 2013). That means 
ensuringthat the new energy flows and impacts imposed to the land will not create a 
constraint to the landscape. There are a number of methods for assessing the suitability 
of a geographic area for a particular ecotourism activity, including land suitability 
analysis (Jinping, Yaochen & Erxin 2010). 
Geographic information systems and spatial optimisation are being 
increasingly recognised as tools used to solve regional planning issues. These tools 
can be used to identify potential sites and match the suitability of different activities 
according to the landscape of the site (Abesha & Ongaro 2013; Rahman 2010). In 
various studies, the land suitability analysis focuses on the general development of 
ecotourism (Gigović et al. 2016; Wenjie et al. 2015; Zhang et al. 2013). However, it is 
often recognised that different ecotouristic activities require different land 
characteristics; for instance, we cannot select land for bike riding next to an area for 
animal observation activities (Kytzia, Walz & Wegmann 2011; Pareta 2013). 
  
Measuring the economic impact of ecotourism 
In general terms, a good ecotourism facility can have a profound impact on a 
region. However, the economic impact can be difficult to measure. At a practical level, 
the economic language is an effective way to have a common language for 
development and conservation. For sustainable development to take place, there is  a 
need for a strong connection to value. In the realm of ecotourism, conservation is 
closely linked and, to accomplish its ends, conservation requires a fair amount of 
money.  
As Pergams et al (2004) (as cited in Dyke 2004) noted, a strong correlation 
exists between economic growth, conservation funding and national park visitation. 
So, there has always been ongoing tension between the generation of economic 
benefits for conservation that directly affects the sustainable development of an area 
and represents one of the main causes for declining biodiversity due to the overuse of 
the ecosystems balance. 
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Moreover, ecosystem services are being taken for granted and are becoming 
scarce resources which will increase in value due to its degradation and diminution in 
biodiversity. To gain an understanding of the economic impact of ecotourism and its 
link to sustainable development, we need to examine the interaction between the 
ecotourism market, the ecosystem and government regulations.   
The measurement of economic accounting or modelling will give us an 
indication of the links between the economic value of the environmental and physical 
resources and the cost of the resource depletions and environmental pollution. This 
calculation will provide an approach to monitor sustainable development which is 
suitable for reflecting sustainable development trends in a practical manner (Jinping, 
Yaochen & Erxin 2010).  
A challenge that policy makers might face is the decision on which 
development alternatives might be more valuable in the long run. Since the value of 
ecotourism is beyond the simple estimate of financial growth, ecotourism can be 
regarded as the total value of natural resources plus the financial and social benefit. 
There are a number of methods that measure the economic value of ecotourism: 
contingent valuation method, cost benefit analysis, input-output analysis, tourism 
satellite account, and payment for environmental services. This study will review these 
methods to quantify the economic value of ecotourism resources and evaluate a 
suitable method for a regional scale.  
 
Contingent valuation method 
Contingent valuation method (CVM) is another method that has been used in 
several projects. This method is used as a standard approach to provide a value to non-
market goods such as natural resources (national parks, reserves, state parks), flora and 
fauna (a specie) (Lee, lee and Han, 1998).  
This method originated in the 60s to elicit a direct value from a non-market 
asset; it relies on the stated intention or willingness of an individual to pay for any 
natural resources, contingent activities, or any hypothetical changes on environmental 
amenities by inviting them to fill in a questionnaire.  
For example, in its article Samdin et al. (2013) uses CVM to evaluate the 
economic value of Taman Negara National Park (TNNP) as an ecotouristic resource. 
By applying this method, the researchers demonstrated that visitors would be willing 
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to pay a higher entry fee than the existing cost of a ticket. This served as a guideline 
for policy makers in terms of effective pricing policies. It also created an economic 
benchmark for the perceived value of a natural resource where other types of value 
cannot be applied (for example real estate). In their result, there was a view that 
conservation can be successfully funded from private visitors, due to the high domestic 
and international visitation numbers and a strong willingness to pay for the natural 
resource.  
In Brunei, a similar approach was taken by Tabrani, Lawrey and Pillarisetti 
(2015) to value the conservation of Ulu Temburong National Park as an ecotourism 
destination. Surprisingly, their results were very different. The WTP of respondents 
was lower, and the authors explained that the public view is that ‘parks should be 
managed through government funding’. The result of this study was that public 
awareness is important, as well as involving local communities in the decision-making 
process.    
 
Input-Output analysis 
Another method to measure the economic impact of ecotourism is the input-
output analysis (I-O). This method was developed in the 40s by the economist 
Leontief. I-O has the advantage of looking at the macroeconomics of a region, by 
looking at the changes of their economy over time as well as the relationship between 
several sectors of the economy. It provides a holistic and equilibrated view of the 
economy. When we break the economy of a region down into several sectors we can 
focus the attention on the sectoral interdependencies that exist in the region (Fletcher 
1989). 
The economic impacts of an increase in production of any industry can be 
divided in three types: direct, indirect and induced. The direct impacts will affect the 
sector immediately, indirect impacts are those that affect the supply chain, and induced 
impacts are those that influence the expenditure of households by receiving the income 
derived from direct and indirect impacts. This method can be a better option to assess 
the economic impact of ecotourism in comparison to cost-benefit or contingent 
valuation methods, due to the incorporation of the induced impacts on other sectors of 
the economy.  
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Whilst this is an important measuring tool in the economic realm, for the 
purpose of measuring ecotourism it is challenging to use, due to the difficulty to trace 
every single sector and distinguish it from mainstream tourism. This method can be 
used as a proxy or in conjunction with tourism satellite account. 
Tourism satellite account 
It is already known that, due to the nature of the tourism industry, it does not 
fit consistently within other economic frameworks to calculate economic impact. 
Hence, the tourism satellite account (TSA) was created to aggregate tourism-related 
contributions arising from different sectors in the economy. This methodology reports 
the direct economic impact of the tourism sector in terms of Gross Domestic Product, 
export, consumption and employment that results from the goods and services 
consumed by tourists in the economy (Tourism Research Australia 2016).  
However, one of the weaknesses of this method in comparison with the input-
output analysis is that the indirect and induced impacts of tourism are out of the scope 
of the TSA. In spite of this, knowledge of I-O is a prerequisite to calculate an accurate 
TSA. 
 
Payment for environmental services 
In many countries, the method to stop negative environmental impacts, 
promote conservation and encourage economic development is to implement payment 
for environmental services (PES). The  rationale behind this system is that the 
beneficiaries of the environmental services (ES) provide a direct payment to the local 
land managers (be public or private), with the specific aim of contributing to natural 
resource management practices that will promote the conservation and restoration of 
the local ecosystem (Wunder 2005). The difference of this method from other 
conservation approaches lies in the recognition of land-use pressures and the 
reconciliation of conflicting interest by a compensation payment. 
There are different types of PES that can be linked to ecotourism. Wunder 
(2000) identifies four types, of which three can be related to ecotourism activities: 
biodiversity conservation (i.e. payment to rural communities for the protection of their 
biodiversity richness) watershed protection (payments to upstream landholders for 
good land use practices such as deforestation, soil conservation, etc.) and landscape 
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attractiveness (coastal tour operators paying a government agency for  the mitigation 
of climate change impacts on the coast) (Kempsey Shire Council 2015).  
Evaluation indicators 
Another important part of the implementation of an ecotourism project is the 
evaluation process. One way to measure the impact of an ecotourism venture would 
be to assess the ecological quality of the region by analysing the ecosystem services 
(Paetzold, Warren & Maltby 2010). Whilst the framework provided by Paetzold, 
Warren and Maltby (2010) is comprehensive and provides an array of criterion for the 
evaluation of ecosystem quality, this study focuses on environmental assessment rather 
than socioeconomic.  
On the other hand, Miller (2001) suggests the use of indicators at a company 
or product level directed to consumers choices. His study explores an array of 
quantitative and qualitative indicators for socio-economic development of sustainable 
tourism. Finally, Park and Yoon (2011) developed an evaluation framework with four 
dimensions of socio-economic and organisational development of rural community-
based tourism.  
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Summary 
Ecotourism is an industry that provides a pathway for rural development and 
sustainable communities. It relies on natural resources more closely than other 
industries due to the nature of its operation. As an economic activity, it has higher 
potential for environmental and socio-economic benefit, due to its capacity to aid in 
the reduction of threats to conservation of ecosystems at the same time as generating 
financial benefits to the host communities. However, if not planned well it can lead to 
irreversible negative impacts such as land-degradation and social stratification.  
To aid in the implementation, modification or evaluation of ecotourism in a 
region, it is necessary to create holistic decision-making tools for government agencies 
and communities that manage a natural asset. As found in the exploration of this topic, 
multi-sectoral planning and collaboration is mandatory for successful sustainable 
development strategies (Barkin & Bouchez 2002; Beeton 1998; Billington, Carter & 
Kayamba 2008). 
If a framework for sustainable regional development was to be constructed, all 
the topics identified in the literature review should be considered, as it would represent 
the research efforts of many experts around the world in many geographical areas, 
diverse ecosystems in both developed and developing countries.  
Based on the previous information of this literature review, future research can 
be concentrated in fitting all these elements as a jigsaw puzzle and identify the areas 
where they overlap to construct a holistic and useful framework for the implementation 
of ecotourism in a region. Additional efforts can focus on the implementation of the 
framework, considering ecotourism development from different development 
perspectives. These elements may include analysis of impacts, land suitability, activity 
suitability, economic modelling, payment for environmental services and evaluation 
of success. The gathering of data and analysis of the previously identified elements 
will help to successfully introduce or monitor ecotourism in a region with the aim of 
implementing the principles of sustainable development whilst improving the 
resilience of a region.  
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Chapter 3: Research Methods 
In order to manage natural resources in an appropriate manner, we need to 
consider the compatibility of the land with the characteristics of the activity to be 
proposed with the characteristics of the environment (Kiper 2013). That means 
ensuring that the new energy flows and impacts imposed to the land will not create 
constraints on the landscape. There are numerous methods for assessing the suitability 
of a geographic area for an ecotourism activity, including land suitability analysis. My 
intention was to use this analysis as it is highly capable of processing spatial data and 
producing an output of real-world models (Jinping, Yaochen & Erxin 2010) 
Decision-making, regarding the selection of indicators for the land suitability 
analysis, will be done in two ways. Initially a literature review will inform some of the 
most common sustainable indicators for tourism already researched. Additionally, a 
participative process with the members of the case study communities and 
organisations will feed the project in order to give the stakeholders the opportunity to 
express their expectations regarding the indicators that are to be included in the land 
suitability analysis (Souto, Gomes & Carvalho 2012). Once that a comprehensive list 
of indicators is complete, I will utilise the method of analytical hierarchy process to 
assign a numerical value to each criterion.  
 This methodology will aid to identify suitable or potential areas for ecotourism 
development by evaluating environmental and socioeconomic indicators that can 
present a prospect or pose a constraint for the proposed development (Sposito & 
Faggian 2016a). 
Based on the previous information presented in the literature review, the 
research of this project concentrated on combining the previously identified elements 
and analysed the areas where they overlap to construct a holistic and useful framework 
for the implementation of ecotourism in a region. Additional efforts can focus on the 
implementation of the framework considering ecotourism development from different 
development perspectives by analysing two geographically different case studies.  
These elements to review include analysis of impacts, land suitability, activity 
suitability, economic modelling, payment for environmental services and evaluation 
of success. The gathering of data and analysis of the previously-identified elements 
will help to successfully introduce or monitor ecotourism in a region with the aim of 
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implementing the principles of sustainable development whilst improving the 
resilience of a region.  
The key elements or criteria for ecotourism as identified in the literature review 
are: 
1. Environmental and social impact assessment 
2. Land suitability analysis 
3. Ecotourism spectrum analysis 
4. Economic planning  
5. Payment for environmental services 
6. Evaluation indicators 
To study these criteria and compare them with the worldviews of the 
stakeholders, the following methodology will be used: case study selection, 
consultation, multi-criteria decision analysis, analytical hierarchy process and land 
suitability analysis.  
 
Case study selection  
The selection of two case studies to undertake this research was based upon: 
• Representation of different geographical locations (coast, remote, 
inland, island) 
• Presence of different cultural groups (various countries, indigenous 
population) 
• Representation of various economic levels (developed, developing 
countries) 
• Regions where industries are undergoing transformation  
• Regions where ecotourism has or has not been introduced formally  
Using the previous criteria, and subject to the availability of resources to 
conduct this research, the selected case studies were the Corangamite region in 
Victoria Australia, and the Janos Biosphere Reserve in Chihuahua Mexico. For the 
duration of this project, I will be testing the hypothesis of the efficacy of ecotourism 
for sustainable regional development using the aforementioned criteria and exploring 
the views of the participants regarding those criteria.  
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Community and stakeholder consultation  
The importance of including most of relevant community members and 
stakeholders in a development project has been widely studied (Ackoff 2001; Midgley 
2000; Sposito & Faggian 2016a).  
Once the regions were selected, the project definition or boundary critique was 
completed to identify the relevant stakeholders that can inform the consultation 
process, since it can be unrealistic to include the whole region population in the study. 
This is done to define precisely the project being assessed and where the boundary of 
inquiry will lie (Groom, Meffe & Carroll 2005; Midgley 2000). As put in Churchman’s 
words “the drawing of boundaries is crucial to determining how improvement is to be 
defined and what action should be taken” (in (Sposito & Faggian 2016b).  
One important aspect that needs to be considered when establishing the 
boundaries of inquiry, is to understand the constraints of posing these boundary 
judgements. One such restraint is the inclusion of the diversity of the civil society 
values that can be pursued by drawing boundaries. Midgley suggests that this can be 
overcome by fostering dialogue and collaborative learning among citizens to provide 
a strong vision of a consultation process.  
The empiric reflection on these boundaries requires that actors (analysts or 
observers) ask twelve questions of the boundaries that are currently being used by 
planners and managers, and the boundaries that ought to be used by citizen groups (see 
Appendix I). Ultimately, setting up these boundaries will validate the knowledge 
generated by the people considered in them, as these individuals are recognised as 
being invested in the system and will attempt to improve it. 
In Figure 3, a representation of the relevant groups for the data collection was 
identified for this research. The agencies included a number of Victorian and Mexican 
organizations and individuals across a variety of sectors such as: 
• community groups (horse clubs, mountain biking clubs, conservation groups, 
and others);  
• ecotourism industries (event organisers, camp schools, ecotourism tour 
guides);  
• hospitality industry (accommodation and restaurants);  
• local government (shires and municipalities);  
• regional government (agencies such as G21 and CCMA),  
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Figure 3. Boundary judgement and fields of participants consulted. 
 
The survey focused on ecotourism practices and perceptions of development. 
In Australia, a link to the survey was sent via email to approximately 300 individuals 
from a total of 72 organisations. Data was collected over a five-month period from 
October 2017 to February 2018. Fifty-three responses were obtained and used for the 
quantitative and qualitative analysis along with data gathered from the follow-up 
interviews with selected respondents.  
In Mexico, face-to-face interviews were conducted in the state of Chihuahua, 
particularly in the Janos municipality and a link to the survey was sent to participants 
in other municipalities. Data was collected in April 2018.  
The survey included 18 questions; both qualitative and quantitative, open-
ended questions and numerical questions (Appendix II). The questions included topics 
previously identified as relevant in the literature review:  
• Environmental and social impact assessment 
• Land suitability and activity indicators 
• Economic data 
• Evaluation indicators 
 
There are several methods that can be used for this purpose. The method to be 
used required that the data is available, is the ecotourism opportunity spectrum 
approach (ECOS).  In this approach it is imperative that ecotourism is developed 
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according to the characteristics of the natural resource of the region and that the 
selected site is managed in a way to limit the impacts of the activity or activities that 
will take place (Boyd & Butler 1996b). This is based on the principle that ecotourism 
relies on the natural resource more than any other type of tourism; therefore it is 
important that managers and stakeholders dedicate extra attention to safeguard the land 
thus ecotourism  impacts are controlled and reduced (Boyd & Butler 1996b). 
 
With the collected data, the following methods were applied to model an 
implementation: 
• Analytical hierarchy process  
• Multi-criteria decision analysis 
• Land suitability analysis using GIS software ArcView 
 
Geographic information systems and spatial optimisation have increasingly 
been recognised as tools used to solve regional planning issues. Planning for the 
sustainable use of our natural resources has become a complex process. With the 
increasing awareness of our finite natural resources, Changes in society’s 
environmental values cause an evolution of the decision-making process. As it is now 
more complex, since we are trying to manage socioeconomic and environmental 
factors. We also must deal with an increasing demand for our natural resources as the 
population grows. To manage these demands and achieve sustainable development of 
our natural resources, we require iterative planning, interdisciplinary and collaborative 
decision- making.  
In natural resources management, the choices we make involve a variety of 
alternatives that are based on the understanding of planning and management issues 
related to a myriad of criterion of the problem we are trying to solve.  As our natural 
resources can be represented as map layers, GIS is an excellent platform to understand 
and model the interactions of the different alternatives of phenomena. This method is 
very useful in the decision-making process that relates to the planning and 
management of our resources.  
The criterion are the variables of the phenomenon we are trying to solve. There 
are two kinds of criteria: factors and constraints. Factors are a measure of suitability 
of a phenomenon on a continuous range. Constraints measure a phenomenon on a 
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binary choice of yes or no. An example of a constraint is to restrict development in a 
certain public area. 
 
 Multiple Criteria Analysis (MCA)  
Planning and decision-making can be an iterative and collaborative process at 
a regional level. MCA is a decision-making tool that permits the grouping of several 
criteria to obtain a single quantitative evaluation. MCA can easily be integrated with 
GIS and used as a Boolean overlay for constraints, as well as for continuous factors 
using a weighted linear combination (WLC). The usability of this tool is due to its 
effectiveness to simplify complex issues that require both quantitative and qualitative 
inputs.  
Once a problem is identified and different options are selected to address the 
problem, the next step is to select the criteria for assessment of the potential strategies 
and provide different categories of knowledge into the process to be able to compare 
the different strategies.  The input is in the form of quantitative analysis by using 
scoring, ranking and weighting for the variety of categories and criteria. 
The aim of this method is to analyse several options or alternative solutions 
that are systematically evaluated against a set of criteria, where the options should 
accomplish several objectives.  
In this analysis, different solutions or strategies (for example: what ecotourism 
activities can be suitable in a region) are assessed in relation to each criterion. Next, 
the resultant scores are multiplied with the perceived relative importance (weight) of 
each criterion; and afterward the resulting weighted scores are simply added to furnish 
an overall value for each system solutions, thus translating theses preferences into 
quantitative numbers that can be utilised or represented in a GIS setting.  
 
Analytical hierarchy process (AHP) 
Saaty’s AHP (1987) is a measurement method applied for multi-criteria 
decision-making and conflict resolution. It measures both physical (tangible) and 
psychological (intangible) variables, by creating a hierarchy structure to represent the 
studied problem and makes comparisons to establish the links within that structure.  
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The hierarchical model of the ecotourism suitability will descend from the 
primary focus down to the different criteria and then to the sub-criteria of which 
decisions have to be made.   
Going from a general to a particular approach, the requisites for ecotourism 
development were identified in the literature review and the survey and were collected 
and summarised. Some factors that were constant in both the survey results and 
literature review are arranged in Figure 4.  
Some of the main concerns for experts and communities when developing 
ecotourism was an awareness of how the environment would be impacted and 
necessity to undertake a carrying capacity assessment of any site, evaluating possible 
numbers and types of users, as well as having rules and regulations in place to 
minimise any damage to the environment and to the local population. Also, the 
importance of spatial planning was mentioned, as ecotourism activities should not be 
established where other competing activities occur. Another topic related to spatial 
planning was the geographical nature of the terrain. Many respondents agreed that 
topography and geographical features are not very relevant for ecotourism as this 
activity can be developed in almost all geographical areas, as long as there are a variety 
of ecosystems. Therefore, topography was not included in the AHP, which many 
studies do consider in their models.  
 Biodiversity and protection of flora and fauna was a strong theme in both 
Australia and Mexico, and many participants emphasised the need to regulate the 
impact on the natural assets. It was critical to participants that development must not 
occur where critically endangered species habitat.  
Access and infrastructure were also recurrent factors. Suitable access to 
ecotourism attractions must be measured by distance to roads and distance to towns. 
For infrastructure, some suitable criteria would be availability of carparks, paths, 
boardwalks, signs, toilets and other amenities. 
Other factors that were mentioned were safety (especially in Mexico, where 
many geographically suitable areas for ecotourism are plagued with insecurity due to 
organised crime) and natural hazards (climate change, sea level rise, wildfire risk).  
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Figure 4. Factors and criteria summarized from survey results and literature review.  
 
Land suitability analysis 
In this type of projects, large amount of data needs to be analysed and 
compared, and issues such as recreation and wildlife conservation make the process of 
decision-making a challenging one. This tool would assist planners and policy makers 
to pursue an informed decision towards ecotourism development and implementation.  
 
Multi-criteria Model development:  
The main methodology for this project is the multi-criteria model development. 
Initially a set of factors and criteria was identified from the background study. Once 
this information was defined, and the necessary data collected, the weights of each 
criterion were calculated using an AHP calculator based on Microsoft Excel.  The data 
was standardised in ArcMap and using model builder a spatial multi-criteria decision 




















Page 37 of 101 
 
Figure 5. Diagram of initial modelling for potential ecotourism development 
 
Data needs and database development  
Data from Corangamite region in Victoria and Janos Biosphere reserve in 
Mexico was acquired, organised and prepared from various government sources to 
feed the analytical and modelling tools (Table 1). 
 
Data Scale Source Year 
Corangamite Region      
Regional map 1:25,000 Spatial Datamart Victoria  
Locality boundaries 1:25,000 Spatial Datamart Victoria  
Road network 1:25,000 Spatial Datamart Victoria  
Watercourse network 1:25,000 Spatial Datamart Victoria  
Tree density 1:25,000 Spatial Datamart Victoria  
Parks and reserves 1:25,000 Spatial Datamart Victoria  
Industrial development 1:25,000 Spatial Datamart Victoria  
   
 
Janos Biosphere Region      
Regional map  1:50,000 INEGI 2016 
Locality boundaries  1:50,000  INEGI 2005 
Road network  1:50,000  INEGI 2018 
Watercourse network  1:50,000  INEGI 2016 
Reserve  1:50,000  INEGI 2010 





•Determining Factors and criteria of evaluation
•Spatial and non-spatial data collection
Data analysis
•determining the weight of each criterion and factors (using AHP)
•Data standardisation (using ArcMap)
•Spatial multicriteria decision analysis (using model builder)
Output
•Suitability map for ecotourism development 
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Analysis/modelling  
Data will be analysed using a Microsoft Excel based AHP and model builder 
in ArcMap.  
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Chapter 4: Results and data analysis 
The first step in answering my research question was the exploration of existing 
theories of sustainable development of natural sites. The historical overview of how 
values on park development have evolved, provides an insight into such exploration.  
Recreation and ecotourism has had a close link in its development, and today 
this connection extends further than just leisure; the areas of ecotourism are potential 
sites for conservation where community can have a say. The first national park in 
Australia was created in 1879 with the intention of introducing foreign wildlife and 
housing the undertaking of passive pursuits. The idea of a national park was to clear 
native vegetation to provide picnic facilities to visitors.  
With the increase of environmental awareness, national parks evolved in the 
60s and 70s to provide more conservation grounds. The principle of economic 
development was being implemented without considering the conservation of 
biodiversity within the parks.  
In the 70s, UNESCO began a program of the creation of biospheres around the 
world, to reconcile the objective of conservation and development. Its main objective 
was to harmonise the conservation with the welfare of the local populations. This 
concept was a true innovation because, in the70s, the goal of conservation was 
something that excluded human settlements from natural spaces. 
Fast-forward to the 2000s, now we include conservation economics and 
community collaboration in development projects.  
In this chapter, I am going to contrast the ‘traditional’ criteria for ecotourism 
development with the criteria obtained in the survey, provide an overview of the survey 
results, present a new set of factors and criteria yielded from the survey results, and an 
indication of how these results may be applied to practical examples.  
Traditional criteria for ecotourism development 
The evolution of values mentioned above leads to an analysis of traditional 
frameworks for ecotourism development. 
For the implementation of any activity in a region, certain environmental, 
geographical and social elements must be present. In the early 90s, Canada’s Boyd and 
Butler continued working on an ecotourism development framework.  
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As explained in chapter two, they considered a range of eight factors to include 
in their framework (Figure 6). In these early stages of ecotourism popularity, 
conservation economics or community consultation was not a requirement for the 
implementation of ecotourism.  
 
Figure 6. Set of criteria for ecotourism development, by Boyd and Butler (1996) 
In the following section, I will provide details of the survey results and how 
this informs the development of a new set of criteria that can be utilised in a framework 
for ecotourism development.  
Demographics of respondents  
In total, in Australia 53 responses were obtained from the survey which was 
conducted across five months. Of the 53 responses, 30 were fully completed and 23 
had partial submission. The participant’s group responses (Figure 7) were comprised 
by 44 percent of community groups (horse clubs, mountain biking clubs, conservation 
groups, and others); 17 percent of ecotourism industries (event organisers, camp 
schools, ecotourism tour guides); 13 percent of hospitality industry (accommodation 
and restaurants); 12 percent of local government (shires and municipalities); 4 percent 
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Figure 7. Responses of the participants groups in the Corangamite Region. 
 
In terms of age and gender of the respondents, 68 percent of respondents were 
over 46, which can be seen as participants with the most experience in a wide range of 
industries. The remaining of the respondents were aged between 31 and 45 (Figure 8). 
41 percent of respondents were female, and 55 percent were males.  
 
Figure 8. Percentage of responses by age groups and gender. 
In Mexico, the interviews were done in situ for two weeks and the survey ran 
online for three weeks. A total of 20 responses were elicited. Groups varied from local 
and regional government, ecotourism industry and community groups; there was no 
representation of state government or the hospitality industry. The majority of 







































Figure 9. Age and gender of respondents in Janos,Mexico. 
 
Activities in the region  
The activities that were recognised in both regions ranged in popularity (Figure 
10). In Corangamite, mountain bike riding, hiking, flora and fauna observation were 
very popular. Between 60 to 70 percent of respondents recognised that those activities 
are already being practised in the area. Horse riding and visiting cultural sites are not 
as significant in the Corangamite region (50 and 42 percent respectively).  
In Janos, ecotourism activities are not as popular and are not well developed in 
comparison to the Corangamite region. However, mountain bike riding (40 percent) 
and visiting cultural sites (40 percent) represented the majority of the activities being 
conducted there. Some participants had knowledge of horse riding, hiking and flora 






Age of respondents in 
Janos
25-30 31-35 36-40 41-45 Over 46
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Figure 10. Popularity of ecotourism activities in both regions. 
 
The participants recognised that, outside of the activities presented, there were 
other activities that are being practised in the regions. (Table 2) presents an overview 
of all the activities of both regions. It can be observed that there are several similarities 
of activities; that despite the complete difference in term of geographical 
characteristics, activities can be conducted in any setting.  
Corangamite Janos 
Agritourism 4x4 tours 
Boating Agritourism 
Camping Boating 
Canoeing Camping  
Citizen scientist programs Canoeing 
Fishing Climbing and abseiling 
Kayaking Environmental education 
Trail running Fishing 
Water activities (surfing, snorkelling, stand up paddle boarding) Nature photography 
 Sustainable hunting 
  Trail running 
Table 2. Other activities that are practiced in the region. 
Rating the importance of the different criteria for ecotourism suitability 
After being asked about the activities that are currently being undertaken in the 
region, the participants rated the importance of seven criteria according to the literature 
review: access, compatibility with other activities, attractions offered, existing 
























Activities in the regions 
Corangamite Janos
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visitors and acceptance of change by the visitors. The results and comparison of the 
views of participants in Australia and Mexico are presented in the following graphs.  
The following graphs represent the importance of the factors in a range of one 
to five; one being not important and five being very important. The percentage of 
answers is considered to calculate the Spearman coefficient (rs). This coefficient is 
used to analyse if there is a statistical correlation between two sets of variables, when 
there is data that is being ranked, using the following formula:  
 
 Where 
• di =rg (Xi) – rg(Yi), is the difference between the two ranks of 
each observation 
• n is the number of observations 
A Spearman correlation of zero, indicates that there is no correlation between 
the two sets of data. The Spearman correlation increases as the direct correlation of the 
two sets of data increases. When the data is perfectly related, the Spearman correlation 
coefficient value is 1.  
Access (Figure 11), in the Corangamite region had a value of 4 with 33 percent 
respondents, whilst in Janos, respondents perceived access as being very important 
with 63 percent. A calculation of the Spearman correlation coefficient (Rs) gave a 
value of Rs=0.9, which indicates a strong positive correlation on the judgement of this 
criteria. This can be interpreted as the general agreement of participants in both sides 
of the world in a factor that influences ecotourism development.   
For compatibility with other activities (Figure 12), respondents in Janos 
perceived this as having medium importance (37 percent) and in Corangamite, having 
compatibility with a variety of activities it was slightly more significant. The Rs had a 
value of Rs=0.5,  
In Mexico, participants considered the variety of attractions offered as slightly 
important (Figure 13), with a value of 4 voted by 37 percent. In comparison, 
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participants in Corangamite perceived this as being neutral. The Spearman correlation 
coefficient had a value of 0.1. 
 
Figure 11. Importance of access, Rs=0.9  
 
 
Figure 12. Rate of importance of compatibility with other activities. Rs=0.5 
1 2 3 4 5
Corangamite 8 8 23 33 28
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Figure 13. Rate of the importance of the variety of attractions offered. Rs=0.1  
Infrastructure (Figure 14) was an item of high value for both the Corangamite 
region and Janos. In Janos, it was slightly more important for respondents to have 
adequate infrastructure for ecotourism activities. During the interviews, many 
respondents acknowledged that without infrastructure, it would be very difficult to 
have a successful ecotourism industry. Additionally, many people considered that it 
was the job of the government to provide the necessary funding to develop the required 
infrastructure. In Corangamite, infrastructure was considered important by 38 percent 
of the participants.  
    
Figure 14. Rate of the importance of existing infrastructure. Rs=0.1 
Social interaction (Figure 15) provided contrasting results across the two areas. 
In Janos, social interaction is almost a mandate when performing ecotourism activities, 
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Corangamite 10 23 36 23 8
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whilst in Corangamite, participants felt that it was less important to interact with other 
people for the enjoyment of nature.  
 
Figure 15. Rate of the importance of social interaction between visitors. Rs=0.5. 
The required level of skill and technical knowledge (Figure 16) to perform an  
ecotourism activitiy was also tested. For many respondents in the Corangamite region, 
this was something considered mandatory, with 36 percent of respondents thinking 
that an ecotourist needs to be able to know and have the necessary skills. However, in 
Janos, having knowledge and skills had a neutral perception.  
 
Figure 16. Rate of the importance of skill and knowledge by the visitor to an ecotourism area. 
Rs=0.87 
 
Finally, the level of acceptance of change (Figure 17), was a topic of 
importance in both regions. In Corangamite, it was clearly stated that change is 
1 2 3 4 5
Corangamite 10 18 36 26 10
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Importance of level of skill and knowledge
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something that needs to be well managed and controlled, in order to preserve the 
natural beauty of the environments where activities are performec or where activities 
are planned to be introduced. In Janos, this area elicited a similar response. However, 
being in a reserve that is within private land, participants were unsure of how this can 
be achieved without applying strong resources on positive cultural change towards 
environmental education.  
 
Figure 17. Rate of the importance on how much change to an area can be accepted. Rs=0.8 
 
Summary of the ratings in the survey 
Figure 18 presents a summary of the ratings given to every criterion by 
participants in each country, with their Spearman coefficient. A rs coefficient of 0.1 
portrays a higher discrepancy and rs=0.9, indicates a higher similarity.  
1 2 3 4 5
Corangamite 13 3 13 31 41

















Importance of acceptance of change
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Figure 18. Summary of the ratings of each factor. 
The areas of attractions and infrastructure are seen as less similar, followed by 
social interaction and compatibility. Finally, access is viewed as very important in both 
countries.  
These differences may exist due to the various drivers of change shaping both 
regions, as will be discussed with more detail in the following chapter.  
Some of these factors can be handled by a GIS models, such as access, 
attractions and infrastructure, while others would have to be used to inform decisions 
as they cannot be represented in a geographical model. There were other qualitative 
aspects surveyed that were considered to be essential for the development of an 
ecotourism framework. These were: factors required for ecotourism development, 
payment for environmental services and evaluation indicators.    
Factors required to consider for ecotourism development 
It is well-recognised that, for the implementation of any activity in a region, 
certain environmental, geographical and social elements must be present (Table 3). 
With current values, the set of factors that are important for ecotourism development 
are a little bit different. This list includes the factors mentioned by all the participants 
in both regions. We can see that although some factors present used to be in traditional 
frameworks, others are removed or included.  The full list of criteria obtained from the 
survey results included over 100 different responses. These responses started to form 
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The judgement on the importance of those factors was very similar in both 
regions. One of the fundamental characteristics mentioned in the survey response 
related to the visual characteristics of a site, such as the landscape variety and 
biodiversity. Other characteristics were in terms of physical and pragmatic factors 
ranging from access, weather and management of sites.  
Surprisingly, in both regions, the characteristics mentioned were very similar, 
indicating that a framework that includes all these factors may be applicable for any 
region. From this list, some factors that can be used in spatial applications were 
selected to be able to form an applicable ecotourism suitability model.  
 
 
Summary necessary geographical characteristics Other characteristics 
Natural beauty Good management 
Landscape variety Infrastructure for activities 
Biodiversity Cultural sites 
Distance from urban development Stablished reserves and parks 
Close to small town Proper carrying capacity allocated 
Appropriate access Protection for vulnerable ecosystems 
Nice weather Signage 
Avoid risks to natural hazards (inundation, sea level rise, wildfire risk) Emergency services nearby 
Water   
Land use zones for different activities   
 Table 3. Characteristics needed for the implementation of ecotourism. 
The factors gathered in the survey were divided into five main groups: access, 
attractions provided, environmental, social impact and safety. This list was then 
organized into different criteria; a total of 28 criterion were collected by the survey 
(Table 4). When comparing this set of information with the information collected via 
the literature review, the most outstanding features are the similarities between some 
of the factors such as access, variety provided, and socio-ecologic impacts.  One factor 
that was not mentioned in previous literature was the safety aspect of any development. 
Factors    Criteria 
Access 
  
Distance to roads 
Distance to towns 






Variety of activities 
Knowledge and skill of traveller 
Competing activities 
Cultural importance 
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Quality of the activity 
Signage 
Natural hazards (climate change, bushfires, sea level 
rise, environmental pollution) 
Access to emergency services 
Table 4. Factors required to be considered for ecotourism development, organized in groups. 
 
Evaluation indicators 
In the study, the development of indicators that can be measurable can be used 
as a tool for monitoring and improving rural ecotourism within the sustainable 
development framework. The community and expert-based consultation provided 
insightful information about the required indicators that can be used as a starting point 
for developing an evaluation and monitoring tool of ecotourism at a local and regional 
level. Evaluation and monitoring must encompass indicators that are measurable and 
practical that can portray the real performance of an ecotourism activity or a 
destination.   
A summary of the survey results on evaluation indicators is shown in Table 5. 
In Australia, fifteen indicators were identified from thirty responses, while in Mexico 
seventeen responses yielded a set of ten indicators. These indicators were grouped into 
six categories: economic, environmental, management, facilities, service quality and 
education. Whilst the economic category in Australia produced four indicators, in 
Mexico only two were included. The ‘environmental’ and ‘service quality’ categories 
had three indicators in Australia and two in Mexico;.The management category had 
two in both countries, and ‘facilities’ and ‘education’ categories each had one indicator 
in each country.  
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  Evaluation indicators 
Categories AUSTRALIA MEXICO 
ECONOMIC Economic impact to local 
communities 
Flow of visitors 
Local employment Increase in economic income 
Participation or visitation numbers   
Return on investment   
ENVIRONMENTAL Activity footprint impacts Environmental impact 
Air quality Environmental protection 
Environmental and visual impacts   
MANAGEMENT Strategic planning Better infrastructure 
Social impacts Increase in social organization and 
management 
FACILITIES Resource use (water, power and 
rubbish) 
Water management 
SERVICE QUALITY Certification of providers Increase in the variety of activities 
Visitor satisfaction Visitor satisfaction 
Social media commentary 
numbers 
  
EDUCATION Increased knowledge Improvement of knowledge by 
residents 
Table 5. Evaluation indicators in Australia and Mexico. 
Payment for environmental services 
In Corangamite, there was some knowledge of the current payment for 
environmental services (PES). Although some participants had no knowledge of these 
schemes, some others were aware of them. The most popular type of PES was provided 
by the private sector to government agencies. However, some funding is also provided 
from government agencies to private landowners. For example, landowners can 
receive some payment towards fencing off streamside to reduce erosion and protect 
species. 
In terms of PES related to ecotourism, some private organisations are required 
to pay a fee for the use of trails or use of land for hosting trail-based events. These 
payments usually go through a variety of government organisations and can be directly 
used for the protection of the environment, conservation programs or environmental 
education. Some respondents acknowledge that their ecotourism organisation directly 
supports conservation projects and it is the main vision of their existence:  
"Our organisation is a non-profit conservation organisation. We operate an 
ecotourism venture as social enterprise - generating funds for conservation programs. 
In this way, ecotourism directly supports conservation land management and 
ecological research.” 
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Also, other type of regulated licenses exists to support this work, such as 
ecotourism providers paying a fee as surf licences, and licences for access to the parks 
and camping. This may be completed directly with the government agencies or via 
coastal tender that allow for the protection of specific areas. 
On the other side, in the Janos region, these types of payments were almost 
unknown to participants. Although PES schemes do exist, they are mainly federal 
subsidies provided to farmers for conservation works on critically endangered 
ecosystems, such as grasslands and deserts. Only one ecotourism company indicated 
that they paid a fee of entry to landowners, however they have no knowledge of 
whether those financial contributions were indeed utilised in conservation efforts.  
Ecotourism suitability analysis 
To identify and prioritise the sites with ecotourism potential, the factors 
selected from the survey results and literature review included those that can be 
handled by the GIS model: land use, access to roads and towns, diversity of flora and 
fauna, tree density, and existing infrastructure facilities.  
The model (Figure 19) that was developed at the initial stage of the research 
consisted of four main factors with nine criterions (topography, access, hydrology and 
environment).  
In this model, previous literature gave some weight to the topography, in which 
elevation and slope has a role to play in the development of ecotourism. Additionally, 
hydrology was previously identified as important for successful implementation of 
ecotourism.  
Page 54 of 101 
 
Figure 19. Preliminary ecotourism suitability model, developed with information from the 
literature review. 
  The model developed with the information gathered by the input of 
participants from the two regions (Figure 20), maintained four main factors. However, 
topography and hydrology were not considered principal factors to be applied in an 
ecotourism development model. Instead, land use and infrastructure play a more 
important role in the development of activities. 
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As seen in the model, the factor of land use comprises two criteria: the distance 
to parks and reserves, and distance to incompatible sites (mines, quarries and land-
fields); the access factor remained the same; the environment considered tree density, 
flora and fauna diversity; finally, the infrastructure factor included the presence of 
amenities, as well as the distance to cultural sites in the region.  
 
Figure 21. Flowchart of Ecotourism development. 
After considering the elements gathered from the survey and the literature 
review, and to answer the research question, on figure 21, a flowchart of ecotourism 
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development was created. In this flowchart, the principal process is the participation 
of the different stakeholders.  
Summary 
This chapter presented the results and analysis of the data obtained from the 
surveys conducted in Australia and Mexico. The first step was to explore and 
understand how values and perceptions of natural sites have changed, particularly 
when linked to conservation, ecotourism and development. Then, in consultation with 
ecotourism agencies, community groups, government and the relevant literature, the 
elements required for ecotourism development were explored.  
The factors and selected attributes obtained from the consultations formed the 
bas for a model of ecotourism suitability analysis. The resulting eight criteria were 
divided into four factors (land use, access, environment, and infrastructure) that were 
the base for the model. 
The following chapter presents an analysis of the results in light of the two case 
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Chapter 5: Discussion 
In the last chapter, the results demonstrated that the factors and criteria that can 
be applied to an ecotourism suitability model today have changed in the scale of time 
when compared with factors from around the world. Also, that the other two areas that 
should be considered when planning ecotourism in a region are payment for 
environmental services and a concrete set of evaluation indicators.  
In this chapter, I present an overview of the two case studies and their current 
circumstances in relation to ecotourism as a tool for sustainable development.  
Analysis of the two study sites 
 
Case study 1: Corangamite Catchment Region, Victoria, Australia 
Introduction 
The Corangamite region has its boundaries from Portarlington to the east, Cape 
Otway at the south, Port Campbell to the west and Ballarat at the north (Error! R
eference source not found.). The catchment region extends over 13,340 square 
kilometres of south-western Victoria and 175 kilometres of coastal fringe. The region 
is defined by four river basins: the Moorabool, Barwon, Lake Corangamite and Otway 
Coast. The region has a population of more than 370,000 and it includes the cities of 
Ballarat and Greater Geelong, the Borough of Queenscliff and the shires of Moorabool, 
Surf Coast, Corangamite, Golden Plains, Colac Otway and Moyne (Corangamite 
Cathment Management Authority 2016). Of the 1.3 million hectares of land of the 
region, 78% is under private ownership, and 22% is public or crown land.  
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Figure 22. Satellite image of Corangamite 
Catchment Region. 
Figure 23. Map of the Corangamite Catchment 
Region with current mapped amenities or sites.  
Geographical characteristics of the region  
Some of the geographical assets of the region are: its internationally-renowned 
coastline; the Great Ocean Road, that stretches from Geelong to Port Campbell; the 
historic gold mining region near Ballarat; the Victorian Basalt Plains found around the 
centre of the region and flanked by the Otway Range to the south; and the central 
highlands to the north. In the west, there are volcanic hills that provide a backdrop to 
the large lakes that provide a significant environment for migratory birds (Corangamite 
Cathment Management Authority 2003).   
Hydrology 
The region comprises four river basins: Moorabool, Barwon, Lake 
Corangamite and Otway Coast. Only the last of these basins is completely 
hydrologically separate from the others. Within each of the basins there are several 
significant river systems including the Aire, Barwon, Gellibrand, Curdies, Leigh, 
Moorabool and Woady Yaloak Rivers (Australian Water Resources Council). 
The basins are fed from the Otways, You Yangs and the Great Dividing Range 
They include a range of major rivers and lakes, such as the heritage listed Aire River. 
Significant wetlands include: Western District Lakes Ramsar Site, Western Shoreline, 
the Bellarine Peninsula Ramsar Site, and Australia’s largest permanent saline lake, 
Lake Corangamite. The basin is dominated by a series of terminal saline lakes, the 
largest being Lake Corangamite, as well as lakes Colac, Martin and Gnarpurt. The 
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Corangamite basin is unusual, as it has no natural outlet to the sea, except under very 
extreme conditions. Drainage works have established an interconnection to the 
Barwon basin (Water Victoria . 
Climate 
The climate is temperate Mediterranean. Winter rainfall predominates, while 
summers are warm and dry. Streams are generally perennial, though with much 
reduced flows in summer. Rainfall varies greatly across the region - highest along the 
Otway Ridge and the northern uplands. The central valley, comprising the Basalt Plain, 
is in a rain shadow, and experiences much lower rainfall. 
Biodiversity  
This region is well-known for its flora and fauna diversity. The ecological 
communities are aplenty with a variety of native flora and fauna. Some of the 
biological assets of the region include rare or threatened species to Victoria and 
Australia, as well as endemic species. Many landscapes of the Corangamite Region 
are protected. Pristine areas exist where biodiversity is the main ecotouristic attraction 
(Corangamite Cathment Management Authority 2003).  
The conservation status of the biodiversity in the Corangamite region includes 
extinct, endangered and vulnerable species as portrayed in  
 Flora  Fauna  
Conservation status AROT VROT AROT VROT 
Extinct 1 4 - - 
Endangered 13 31 4 44 
Vulnerable 17 51 15 30 
Rare 14 91 - 2 
Poorly known 5 44 - 12 
TOTAL 50 221 19 84 
. 
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 Flora  Fauna  
Conservation status AROT VROT AROT VROT 
Extinct 1 4 - - 
Endangered 13 31 4 44 
Vulnerable 17 51 15 30 
Rare 14 91 - 2 
Poorly known 5 44 - 12 
TOTAL 50 221 19 84 
Table 6. Conservation status and numbers of Australian (AROT) and Victorian (VROT) rare and 
threatened flora and fauna in the Corangamite region (adapted from CCMA 2003) 
Flora diversity 
The vegetation distribution of the region is influenced by different abiotic 
factors such as: soil, climate, current and past land use, and environment disturbance 
(Bayley & Brouwer 2004). Due to the variety of patterns across the region, we can 
find several complex and diverse plant communities. Some of the most representative 
ecosystems are: eucalypts forest, grasslands, shrublands, coastal heath and woodlands. 
The Otway Range is characteristic of temperate rainforest and wet sclerophyll forest 
characterised by moderately fertile soils in high rainfall areas.  
Fauna diversity 
The predominant fauna of this region includes well-known Australian animals 
such as kangaroos, wallabies, echidnas, platypus, and koalas. Some species are 
identified as endangered and require special protection: the Eastern Barred Bandicoot, 
Striped Legless Lizard, Plains Wanderer, Rufous Bristlebird, Spot-tailed Quoll, 
Hooded Plover, Orange-bellied Parrot, Corangamite Water Skink and Platypus. Some 
of these species are unique to the area. Unfortunately, the Corangamite Region has 
more than 300 species classified as ‘threatened’ at a state level and 53 listed as 
‘threatened’ nationally. 
There are increasing threats to the region that affect the distribution of fauna, 
some issues include clearing and fragmentation of ecosystems, changes to 
environmental processes and introduced weeds and animals.  
 
Demographics 
In Table 7, it can be observed that the current population in the region is 
481,221. Geelong is the city with the highest volume of growth with an increment of 
37,108 people in one decade making Geelong their new place of residence. However, 
the Surf Coast Shire has the highest percentage of growth in the region with an 
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increment of 36 percent, followed by the Golden Plains and Moorabool with the 
increment of their population increasing by 32% and 25% respectively. The only shire 
that showed a downward trend in this decade was the Corangamite Shire with outflow 
















Ballarat 86,647 95,185 103,407 16,760 19% 
Greater 
Geelong 
201,495 215,837 238,603 37,108 18% 
Moorabool 26,077 28,670 32,658 6,581 25% 
Surf Coast 22,333 26,666 30,445 8,112 36% 
Corangamite 16,815 16,526 16,133 -682 -4% 
Golden 
Plains 
16,666 18,958 21,929 5,263 32% 
Colac Otway 20,614 20,799 21,359 745 4% 
Moyne 15,708 16,167 16,693 985 6% 
TOTAL 406,355 438,808 481,227 
    
Table 7. Population census by subregion in the last decade. (Source: ABS and Remplan economy 
profile). 
Economy 
In   
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, an overview of the main industries in the region by employment and by 
income are displayed. The major employers within the region are: manufacturing, 
education, healthcare and agriculture, followed by retail, accommodation, food 
services, construction and, finally, tourism.  
The highest income-earning industries are manufacturing and construction, 
followed by agriculture, forestry and fishing, and, finally, retail services and real 
estate.  
The variety of industries portray a healthy economic activity which, according 
to development literature, increases the resilience of a region.  
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Ballarat Healthcare, retail, 




Greater Geelong Health care, retail, 
manufacturing, education, 
accommodation and food services 
Manufacturing 
and construction 




Surf Coast  Accommodation and 
food services, retail, construction 
and healthcare  
Construction and 
real estate services 
Corangamite Agriculture, Forestry 
and Fishing 
Agriculture, 
forestry, fishing and 
manufacturing 
Golden Plains Agriculture, forestry 
and fishing; construction 
Agriculture, 
Forestry and fishing; 
construction 
Colac Otway Manufacturing, 
healthcare and agriculture, 
forestry and fishing 
Manufacturing, 
agriculture, forestry and 
fishing. 
Moyne Agriculture, forestry, 
fishing and manufacturing 
Manufacturing, 
agriculture, forestry and 
fishing.  
Table 8. Main industries in the region by employment and by income. Source: Remplan economy 
profile 
The gross regional product of the Corangamite region is evaluated at 25.5 
billion dollars. Of this amount, the output of the tourism industry is estimated to be of 








of tourism output 
Ballarat 6,495 459 7% 
Greater 
Geelong 
13,670 921 7% 
Moorabool 1,147 70.929 6% 
Surf Coast 1,248 272 22% 
Corangamite 998 80.578 8% 
Golden 
Plains 
597 15.117 3% 
Colac Otway 1,291 163.739 13% 
Total 25,446 1,981 8% 
Table 9. Gross regional product and tourism output for the region. Source: Remplan economy 
profile 
In terms of employment, at a regional level, tourism provides work for 10,440 
people in the region. In the Surf Coast shire, employment contributes to 17 percent of 
the population working in the tourism industry.  








Ballarat 48,443 2,772 6% 
Greater Geelong 100,666 5,395 5% 
Moorabool 7882 407 5% 
Surf Coast 9,293 1,553 17% 
Corangamite 7293 469 6% 
Golden Plains 3,494 74 2% 
Colac Otway 9,857 930 9% 
Total 186,928 10,440 6% 
Table 10. Total employment compared with the tourism employment in the sub-regions. 
Current situation of the region 
The CMA currently involves various members of the community in ecotourism 
management. In 2013, a community advisory group was set up to give people the 
opportunity to share their knowledge about natural resources. The group provides 
advice on regional natural resource management matters to help the CMA to 
understand and respond to issues important to the catchment community (Collins 
2013). 
Community advisory groups are part of the planning and decision-making for 
natural resource management of various government organisations.   
In terms of tourism development and management, there are several 
organisations that play a role in the development of tourism management and 
infrastructure with different levels of governance. One of these organisations is Great 
Ocean Road Regional Tourism that manages areas from the coast of Torquay to the 
border with South Australia. Also, Coastal committees of management, from Geelong 
to the Otways, has a multipurpose management of tourism and conservation. 
In some towns there are also private organisations and community groups that 
participate in the development of tourism.  
The ecotourism industry is well-established in the area and various sectors play 
a part in its success. The region has with an extensive infrastructure network to provide 
for ecotourism (from toilet facilities, to tourism offices in different towns). 
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Challenges, issues or drivers of change that the region is facing 
In terms of the tourism sector, the biggest challenge that the region faces is the 
increasing demand on the natural resources due to increasing visitation numbers, both 
from within Australia and from overseas. It is well recognised that one of the main 
assets of Australia and the region is the richness of the natural resources. Previous 
research has indicated that the main reason for a high percentage of visitors  coming 
to Australia is due to this ‘natural beauty’. The Corangamite region is not exempt from 
this abundance of resources. However, the visitation patterns seem to be concentrated 
in certain areas and not distributed evenly, causing a high environmental impact on 
those areas.  
At the time of this thesis research project, one of the areas that is undergoing 
significant development is the town of Apollo Bay in the Colac Otway Shire. This 
town is a major tourist destination and gateway to the internationally-renonwned 
Twelve Apostles. The international real estate development group, Ocean United 
Investment Group, intended to turn an area of 100 hectares into a $70 million 
development with more than 183 rooms and villas. Some of the issues perceived by 
the community with this type of development are the availability of employees and 
jobs for existing business, the transport infrastructure from major towns and the 
potential environmental and social impact that a project of this size would bring to the 
town (Crothers 2017; Fillmore 2017).  
Another case study is located at the town of Anglesea, west of Torquay. In 
2015, the open-cut coal mine ran by Alcoa ceased its operations and did not renew the 
50-year crown land lease.  
  
Case study 2: Janos Biosphere Reserve, Chihuahua, México 
Introduction  
The history of biosphere reserves in Mexico dates back to pre-Hispanic times. 
The ancient Mexica and Mayan cultures protected the natural environment, the Huey 
Tlatoanis (great rulers), such as Auizotl and Moctezuma, promoted the creation of 
gardens in Tenochtitlan, in order to take care of the beauty of the landscapes and the 
conservation of different plant species, incorporating ritual and medical purposes 
(Martinez 2016).  
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Currently, there are 41 biosphere reserves in Mexico recognised by UNESCO. 
These zones are representative areas of one or more ecosystems that need to be 
preserved due to the presence of species considered endemic, threatened or in danger 
of extinction. These areas are managed by the National Commission of Natural 
Protected Areas (CONANP), which is a decentralised body of the Secretary of 
Environment and Natural Resources (SEMARNAT). At the regional level, local and 
regional institutions participate in the practical implementation of protection 
programs, in addition to certain specialised entities such as universities or research 
centres (Martinez 2016). 
Janos Biosphere Reserve (JBR) is within the Janos municipal heads, at the 
northeast of Chihuahua state. Surrounded by Nuevo Mexico (USA) at the north, Casas 
Grandes municipality at the south, Ascensión municipality at the east and the Sonora 
State at the west (Cuevas Contreras et al. 2006). The Janos Biosphere Reserve was 
founded in 2009, after the president Fox announced in 2006 his intention to establish 
a biosphere reserve in this region, which was the first protected nature reserve at a 
federal level with the principal objective of conservation of the grasslands and 
underrepresented forest of Sierra Madre Occidental (Ceballos 2011). Between 2006 
and 2009, the Ecology Instituto of the Mexican National University (UNAM) worked 
intensively to create an inventory of the flora and fauna within this reserve.  
 
Figure 24. Satellite image of Janos Biosphere Reserve. 
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Geographical characteristics of the region  
Janos Region has a territorial extension of approximately 6,930.5 kms (526,483 
ha). The area is located at 1,400 metres above sea level. The territory of Janos is located 
between the high plateaus of the northern part of the state and the mountain range of 
the Western Sierra Madre. Some areas are formed by extensive plains of steppe type, 
among which are the Serra de Janos (Cuevas Contreras et al. 2006) 
 
Hydrology 
The most important surface currents that cross the area are the San Pedro river, 
which is a tributary of the Casas Grandes river, the Carretas stream and the La 
Garrapata stream, the latter receives the contributions of the Madera, El Oso and San 
Luis streams that are born in the Sierra de San Luis. 
Over the course of the San Pedro River there is an important hydraulic work 
that is the dam of “Casa de Janos”, in which originates the irrigation unit of the same 
name. The number of hectares benefited by the surface water users of the Casas 
Grandes-Janos irrigation system is 1,062,. which also serves as an ecotouristic 
attraction.  
Climate 
The climate of the region in the mountainous part of the area is humid 
temperate with long, cool summer and rains in summer, and an oscillation of the 
temperature of more than 14 ° C. The average annual temperature is 11.8 ° C. The 
annual rainfall is 552 mm (Ceballos 2011). 
Biodiversity 
Different institutions have worked in this region for more than 30 years. Their 
studies have demonstrated that this region is biologically rich and therefore it has been 
recognised as one of the areas with highest importance in terms of conservation. The 
rich biodiversity is owed to the diversity of ecosystems, from grasslands to forest and 
desert. The biosphere reserve beholds biological resources that are poorly represented 
in the protected natural regions of the country (Ceballos 2011).  
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Flora diversity 
The flora of the highland region of Janos is mostly of Nearctic affinity, which 
has elements better represented in more northern areas of the continent. The mountain 
part of the area represents the northern limit of the Sierra Madre Occidental of Mexico 
and is separated from the southernmost mountain ranges of the United States. The 
region is a mosaic of natural and modified areas.  
In the mountain part of the reserve are the following types of vegetation: 
The riparian vegetation is found along rivers, streams and evergreen ponds, and 
is characterised by the presence of an arboreal stratum as a gallery, which includes 
species such as sycamores (Platanus wrightii), walnuts (Juglans major) and willows 
(Salix spp.), with an understory of Muhembergia repens and Sporobolus giganteus. In 
the more humid ravines above 2000m above sea level (ASL), the riparian vegetation 
has elements of mesophilic forest. 
The oak forest is located in the foothills of the Sierra Madre Occidental. 
Besides including many species of oaks (Quercus spp), there are conifers and grasses, 
mainly Muhlenbergia spp. This forest is located at the foot of the mountain at the 
northern end of the Sierra Madre Occidental, in low hills with slopes of 5 - 30% and 
altitudes of 1,600 – 2,200m ASL. 
In the mountain part of the area there are coniferous forests with species such 
as Pinus ponderosa, P. engelmanii, Pseudotsuga menziesii, from 2,200m ASL and up 
to the highest part of the sierra at 2,600m ASL. In the wetter ravines there is riparian 
vegetation with deciduous trees such as Acer grandidentatum maple, black mulberry 
Prunus serotina, Aile (Alnus oblongifolia) and walnut, between 2,000 and 2,400m 
ASL. There are also some poplar forests (Populus tremuloides) with a small extension 
above 2,200 meters above sea level. 
Fauna diversity 
A comprehensive inventory of the fauna of Janos by the Autonomous 
University of Mexico recorded a great variety of wildlife from amphibians (five 
species), reptiles (12 species), birds (205 species) and mammals (40 species). In the 
region there is one endangered specie (the black bear Ursus americanos), six 
threatened and 16 under special protection. 
Amphibians and reptiles have a high number of species under special 
protection (two and four respectively) in relation to the diversity of the group in the 
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region. The birds represent the group with the highest number of species included in 
Mexican environmental act (NOM-059-SEMARNAT-20002), which is consistent 
with the fact that they are the most diverse vertebrate class. The number of mammal 
species at risk found (3) was low. 
Taxa In danger Threatened Special protection 
Amphibians 0 0 2 
Reptiles 0 1 4 
Birds 0 3 10 
Mammals 1 2 0 
 
Some of the most notable species are the biggest colony of prairie dogs in North 
America, which allows the presence of endangered species of the royal eagle, desert 
fox and burrowing owl, that depend on the prairie dog for survival. In Janos you can 
also find the distribution of many large species, including the only wild population of 
bison (Bison bison) in Mexico and the southwest of the United States, a species 
catalogued as in danger of extinction and as a species cross-border together with 
pronghorn (Antilocapra americana) (CONAMP 2013).  
Demographics 
In Table 11, we can see that the population in Janos had a significant growth from 
2005 to 2010. However, population growth reached a plateau after 2010, the growth from 
the last five years has significantly slowed down, due to factors such as emigration. 










Janos 8,211 10,953 10,974 2,763 34% 
 
Economy 
The statistical information regarding the economy of the region, provided little 
insight on the industries of the area. Personal experience indicated that the most 
notable industries were agriculture, food services, transport and retail. There was no 
information available about the number or type of industries.  
Cultural and conservation value 
Within the Janos Reserve a very interesting cultural heritage has been found. 
There is evidence of the presence of pre-hispanic people, including groups of nomadic 
hunter-gatherers who occupied the area for hundreds of years, until the appearance of 
the Apaches, at the beginning of the last century (CONAMP 2013). 
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One piece of evidence of this architectonic heritage is that, along the 
intermittent channels of the Janos valley, remains of thick adobe walls can be 
observed, indicators of the presence of human settlements in the past. In the mountain 
part of the Janos Biosphere Reserve, there are also housing remains with the 
characteristic "T" door of Paquimé. 
There are several monuments and archaeological sites in the area, which are 
considered Cultural Patrimony of Humanity by UNESCO. There is currently a 
proposal to rehabilitate these sites in order to turn them into a tourist attraction in the 
passage of visitors to the Janos Biosphere Reserve (CONAMP 2013). 
Current situation of the region 
In his article, Hruska et al. (2017), numerated various socio-ecological issues 
that have been impacting the biodiversity and conservation in this area in the last 50 
years. Among those issues are fragmented landscape due to changes in land tenure, 
shrub encroachment, decline in native vegetation, decline in number of bird species 
and burrowing rodents.   
In terms of ecotourism, the region has several points of interest. First of all, the 
region counts with several areas where petroglyphs from ancient civilizations are 
present, a church from the 1960s, and a impressive biodiversity.  
Challenges or drivers of change that the region is facing 
Despite its biological importance, the absence of an orderly development of the 
economy and infrastructure in the region is causing important changes not only to the 
detriment of the biological richness of the area but also to the future economic and 
social development of the region itself. Agriculture has been expanding remarkably 
over the past six years over rangelands in the area, inadequate management of livestock 
has caused the loss of grasslands and riparian vegetation, the development of electrical 
infrastructure over the colonies of prairie dogs is causing death by electrocution of 
raptors and legal logging and illegal activities are being carried out in the nesting area 
of parrots. 
The Janos region is experiencing a critical moment, since it still maintains most 
of its biological wealth, but the lack of order in the current economic development is 
creating a false prosperity. The rapid loss of pastures combined with the 
overexploitation of aquifers - both for agricultural purposes - seriously threatens future 
economic and social development. 
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Current ecotourism in the region 
The relevant actors (local municipalities, farmers, private sector) seemed to 
perceive the problems in the locality as something external and isolated. For example, 
in the region of Janos, the water well used to be at 400 feet, a decade ago. Now farmers 
have to dig wells at depths of 800-feet or more. Water over-exploitation is an ongoing 
problem in the desert region of Chihuahua, however there seems to be no actors or 
organisations taking urgent action on this matter. The current efforts applied by 
conservation organisations that work in the area are slow in comparison to the rate of 
socioecological changes that the region undergoes. 
Another instance- a farmer was sharing how two decades ago he and his family 
used to hunt for quails in the valley with a net for personal consumption, and now there 
are no quails left. 
There is no optimisation of the land use for cultivation of suitable crops, 
perhaps due to the perception that other crops are not economically viable.  Urgent 
studies and changes are necessary to improve the situation of regions that are on the 
verge of ecological collapse, such as the desert region of Janos.  
Chapter 6: Conclusions and recommendations  
 
Key findings  
The planning process is a continuous cycle. The outcome of monitoring and 
evaluation efforts can provide new information to revise plans and programs. It was 
evident, by the gathering of the data, that the major step for effective sustainable 
ecotourism planning is forming partnerships with different stakeholders. The input of 
the various industries and organisations can reflect in an objective manner the change 
of values in society, allowing for better planning, and ensuring lower negative impacts.  
As mentioned by Sartorio (2005)  “planning has to change accordingly, in order 
to respond to new questions posed by new assets. Some of the practices then enter 
processes of more or less directed institutionalisation, which could be characterized by 
shorter or longer temporal phases.” 
In some instances, one of the major obstacles to develop ecotourism as a viable 
and sustainable economic activity is the low strategic profile that has been given to 
Page 72 of 101 
tourism as an initiator of development in some countries. This can hinder the loss of 
competitiveness in the global market.  
It has been widely mentioned that the aim of sustainable development and the 
Agenda 21, is to coordinate national and regional efforts, considering the needs, 
proposals and initiatives of the local community organisations, the private sector, and 
governments to promote sustainable development of the locality. However, it was 
noted that in some localities, the sustainable objective is not well translated to the local 
communities.  
Effective ecotourism development can be a complex industry. To make an 
enterprise or project successful, the factors mentioned previously need to be 
considered carefully. Particularly, when ecotourism is introduced as a whole economic 
sector to develop a rural region. 
Limitations 
Although this research project was carefully prepared, I am still aware of some 
of its limitations and shortcomings. First, due to the time available to investigate the 
research question, the access to people for data gathering was smaller in the Janos 
Biosphere Reserve. Longer timeframes for data collection or effective display of the 
survey needs to be implemented for future research.  
Secondly, a lack of reliable data in the Mexican region limited the scope of the 
analysis. It was difficult to analyse economic and population trends, and to use 
statistical resources. There is an opportunity of research in the area of improving 
geographical information in developing countries.  
Finally, a personal limitation included the ability to use and apply the 
geographical information software. Although, it was an intention to develop a model 
and run it using ArcView, my knowledge deficiencies prevented me from completing 
this part of the project. However, the ground work of the model is done, and further 
research can include the application of this model in GIS. 
Directions for further research 
In initial attempts of running a land suitability assessment it was evident that 
despite the individual suitability layers demonstrating a higher area for ecotourism 
individually, for example in land use, hydrology and environmental suitability; the 
final land suitability map depicted an extensively reduced area for ecotourism 
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development. This may be due to the weighted overlay methods that were used, or the 
values assigned on the AHP model. Further research with other land suitability 
methods can be done to validate the results. Additionally, visiting some of the sites 
with a checklist of the criterion and verify on field that the areas studied comprise all 
the necessary ecotourism criterion and are indeed potential areas for promoting 
ecotouristic activities.  
As a tool, land suitability method has been very effective to analyse large 
amount of data, and it has a great potential to contribute to further analysis if it can be 
used with other software such as spatial optimiser. 
Further analysis could be performed by identifying specific characteristics 
required by different activities (bike riding, hiking, visiting cultural sites and animal 
observation activities) and apply a spatial optimisation analysis for each one of these 
activities. The activity suitability analysis can be done in conjunction with the land 
suitability analysis. It would aid in identify areas where ecotourism can be developed. 
This method could be efficient due to the complexity of tourism planning and 
development. 
In this project, the use of these tools helped to identify potential sites and match 
the suitability of different activities according to the landscape of the site. In other 
studies, the land suitability analysis focuses on the general development of ecotourism. 
However, it is widely recognised that different ecotouristic activities require different 
land characteristics. For instance, we cannot select land for bike riding next to an area 
for animal observation activities. 
When selecting various factors and criteria to be used in the land suitability 
analysis, there are assumptions that we cannot make and that are not able to be mapped.  
In terms of measuring the economic impact of ecotourism, several methods 
were found and suggested in this study. However, due to the lack of time and expertise 
on this area, these methods were not tested in detail. Further research can be done to 
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Appendix I: Boundary critique questions 
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Appendix II: Survey questions 
Ecotourism for Sustainable Development 
 
General information 
The survey is anonymous; however, we would like to know about the 
demographics of the participants.  
 [] To what participant group do you belong? * 
Please choose only one of the following: 
Local government   
Regional government  
State government  
Ecotourism industry  
Hospitality industry  
Community group (conservation, sporting or other)  





Over 46  
 




What ecotourism activities are currently carried out in your region?   
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Mountain bike riding  
Horse riding  
Hiking  
Visiting cultural sites  
Flora and fauna observation  
Other:  
  
 Land Suitability 
To manage natural resource properly, we need to consider the compatibility of 
the land with the characteristics of the activity to be proposed. In this section we will 
explore various geographical factors that contribute to a successful ecotourism 
implementation.  
 [] In your view, what geographical characteristics are necessary for the 
successful implementation of ecotourism activities?  
[] In your experience, what factors need to be included to decide what 
ecotourism activity can be implemented in a certain area, park or reserve? * 
[] In a scale of 1 to 5 (low importance to high importance), rate the importance 
of the following factors when implementing an ecotourism activity: * 
Access 
Compatible with other activities 
Variety of attractions offered 
Existing infrastructure 
Social interaction 
Level of skill and knowledge 
Acceptance of visitor impacts 
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What is the stand of your organisation regarding the following criteria when 
planning ecotourism activities? 
Please choose the appropriate response for each item: 
Access 




Level of skill and knowledge 
 Acceptance of visitors impacts 
Impact assessment 
In this section, we want to explore the knowledge and perspectives of the 
participants regarding environmental and social impact assessment, to understand its 
importance for the development of an ecotouristic activity in the region. 
[] In your view, what is the importance of carrying out an Impact Assessment 
before implementing an Ecotourism activity? * 
[] If your organization plans and develops ecotourism activities, do they carry 
out Environmental Impact Assessment? If YES, explain the process. * 
[] Does your organization carry out (internally or externally) Social Impact 
Assessment? If YES, explain the process.  * 
[] What are the major issues regarding the implementation of ecotourism 
activities in the region?  
 
The economy of ecotourism 
In this section we want to research the various ways in which an ecotourism 
activity is marketed economically.  
Do you know of any implemented Payment for Environmental Services (PES) 
schemes in the region? If YES, please explain. 
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Payment for Environmental Services (PES) refers to a direct payment to the 
local land managers (be public or private), with the specific aim to contribute to natural 
resource management practices that will promote the conservation and restoration of 
the local ecosystem.  
 [] What is the annual economic impact of your organization's ecotourism 
activity in the region (direct and indirect)?  
Does your organization pay or receives any PES? If yes, please explain.  
 
Evaluation indicators 
Evaluation of the ecotourism development are usually done with several 
methods and at different stages of development. To contribute to sustainable 
development, it is important to identify what evaluation indicators are necessary to 
have a sustainable ecotouristic enterprise.  
[] What evaluation indicators need to be considered for ecotourism 
development? * 
In your experience, at what stage of development does an ecotourism project 
needs to be evaluated for sustainability? 
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Appendix III: Survey responses 
Age and gender 
Corangamite    
Age   Gender  
25-30 5  Female 27 
31-35 7  Male 46 
36-40 11  N/A 16 
41-45 9   89 
Over 
46 43    
 75    
Janos     
Age   Gender  
25-30 5  Female 5 
31-35 3  Male 16 
36-40 6  N/A 6 
41-45 1   27 
Over 
46 6    
Total 21    
 
Ecotourism activities carried out in the region 
Corangamite Janos 
Agrotourism 4x4 tours 
Boating Agrotourism 
Camping boating 
Canoeing camping  
Citizen scientist programs canoeing 





Trail running nature 
photography 




  trail running 
 
Geographical characteristics 
What geographical characteristics are necessary for the successful 
implementation of ecotourism activities 
A beautiful wilderness area that is well managed and coordinated by the 
land manager. Management to include allowances for all user groups and 
consideration of new groups and activities. Geographical features to include 
landscapes with plenty of variety - from bushland to beaches, hills to water ways 
so there is interest and intrigue.  
a variety of landscapes 
a variety of landscapes 
Any geographical characteristic can support ecotourism 
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Beautiful scenery, interesting topography, flora and fauna, appropriate 
land usage 
Both wilderness and managed bushland, coastland and beaches away 
from urban and developed areas. 
Close to a town centre.  Accessibility to the environment via trails, tracks 
and roads. 
constructed infrastructure to prevent damage to landforms 
Debe haber una belleza que anime a los clientes a visitarle; pueden ser 
zonas boscosas, de desierto o pastizal, siempre y cuando se arme un buen 
producto turístico en el que haya actividades de interés para el turista, tales 
como: observación de fauna y flora, visita a sitios arqueológicos, hiking, montar 
a caballo, paseos en bicicleta o cuatrimoto u otras actividades de aventura, o 
turismo rural en el que las personas puedan hacer actividades que normalmente 
no hacen en sus lugares de origen. En algunos casos, el lugar puede implicar 
un reto físico o no, según el tipo de personas a las que va dirigido el tour. 
Desierto y sierra  
different relieve, hydrology, weather 
diverse vegetation and hydrology, different ecosystems 
Diverse, interesting and spectacular, stunning landscape 
diversity of landscape, natural reserves and parks 
engaging landscapes such as woodland, coastal heath, beaches and 
marine and aquatic 
Environment that will nor be damaged by visitation. Ability to 
accommodate suitable infrastructure without creating any impact on the existing 
environment 
Espacios abiertos, que conviva con los diferentes ecosistemas, de fácil 
acceso. 
have mountains, long and varied trails 
Healthy estuaries and ocean which are physically not vulnerable to 
damage, for example, erosion in dunes. 
Healthy River/Creek systems. Healthy coastlines and beaches 
hydrology, variety of mountains, ecosystems, nice weather 
I don’t believe that any geographical characteristics are necessary for 
successful ecotourism activities.  You just work with what is available, I work in 
the central highlands of Victoria with mixture of wet forest / heathy dry forest / 
grassy dry forest on one side of the divide and Box Ironbark on the other side. I 
also work on the Victorian Volcanic Plains which have different characteristics 
again. 
Infrastructures facilities that can cope with many visitors for a short term 
over the summer period and are able to be used for other purposes during the 
not so busy times of tourism. These include clearly defined car parking areas, 
walking and access tracks so environments around these areas are not 
destroyed. Recognition of significant sites and areas that attract visitors not 
being developed to cater for Conventional Mass tourism numbers which can be 
allocated to Conventional Mass tourism areas such as Torquay and 
Warrnambool and Melbourne      
Land not subject to impacts of natural hazards i.e. catchment 
inundation, sea level rise, wildfire risk, coastal acid sulphate soils 
 
Good road access 
Natural beauty 
natural features - high quality and intact forest, coast, desert etc 
natural parks, land scapes and good walking tracks with good signage 
No degrading of local ecosystems, hopefully activities improve 
ecosystems. 
 
No disruption to locals wanting to enjoy their local environment. 
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No large scale industrial industries. 
 
Accessibility - egg close to Torquay/Geelong  
 
Beautiful scenery  
Not sure what you mean by this. Within half an hour of a township that 
has food, medical centre and toilets.  Emergency services access to the land 
needs to be considered. 
orography, variety of landscapes 
physical - intact vegetation, indigenous fauna, landform not altered by 
development,  
 
human characteristics - sustainable management of area including formalized 
access to sensitive areas and ensuring carrying capacity is understood and not 
exceeded. 
preservation of natural land features 






significant natural features that capture the interest of the various 
groups.  Accessibility.  Unique qualities.  Distance from regional centres or the 
capital city.  Other services close by, such as cafes and accommodation.   
Stunning landscapes, healthy ecosystems, appropriate access  
Trails, interesting feature points (viewpoints, interesting flora, forests, 
mountains, variable topography), access, sustainability of landscape balanced 
against use of landscape for activity, remoteness or at least separated from 
human habitation (in general), support facilities (for access - trail heads etc) 
Trees, bush and water that are managed in a natural state, and 
managed to ensure minimal impact to sensitive areas, and zoned areas for 
higher impact activities 
Unique landscape character, low intrusion of the built environment; 
sense of amenity  
Unspoilt terrain and vegetation but with safeguards in place to guard 
against degradation. 
varied geomorphology generated by varied bedrock geology. 
 
supported by superior road and telecommunications network, services (food 
toilets rest areas) 
 
However Why talk about providing ecotourism incentives and facilities when the 
RESIDENTS of Bellbrae (where I live) and most of the Shire Hinterland do not 
enjoy town water or half decent telecommunications and no town gas. 3rd world 
living can only provide 3rd world tourism 
 
The residents of the Hinterland live in a quiet serene environment free of urban 
and suburban noise, pollution in its many forms (fast-food waste, visual pollution. 
Cars flashing \glinting) and manage lifestyles that are in harmony with the 
environment.... particularly managing fire risk. Ecotourism introduces day-
trippers (incomers) with little understanding or regards for the sensitivity of the 
rural landscape. I could go on for ever but this is to be your thesis!!!! 
(form does not allow me to go back...the Great Ocean Road Adventure Park 
(under construction) purports to be ecotourism....it is not ....it is wanton 
destruction of fine arable land 
Varied topography, many and varied, flora, fauna, points of cultural 
history 
variety of ecosystems 
variety of landscape 
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variety of landscapes and ecosystems 
variety of vegetation, hydrology, different ecosystems 
We are blessed with many geographical characteristics in our area with 
beaches, river, bush, parks, and the option of development of the old Alcoa mine 
site. 
 
Factors for implementation 
what factors need to be included to decide what ecotourism activity can 
be implemented? 
1. No impact on immediate environment 
 
2. Competing activities 
 
3. Cultural importance 
 
4. Infrastructure to support 
access 
access, infrastructure, marketing of the places that are available 
access, the effect on the environment, quality of the experience, quality of 
instructors, number of participants, safety,  
Adequate pick up and drop off at events - pick up from hotels Youth hostels etc 
and respect for local culture, parks and reserves.   
 
New Zealand does this very well - recent visit and stay in Nelson Youth Hostel and I was 
able to access numerous adventures - all pick up and drop off at YHA 
Amount of traffic in any given area. Rules & regs about how an area is treated 
and left.  
an openness to consider all user groups and their requirements, not just those 
with the most experience or vocal or historical activities.  
Asking people and community about the local area they live in, rather than an 
outsider or someone with no experience of the area make decisions that are not part of 
the community objectives. 
Características de la región, como montañas, bosques, ríos, lagos, museos, 
hoteles y restaurantes, entre otros.  
Ensure the activity does not harm or damage the environment 
 
Ensure that adequate safety measures are in place for the activities 
 
Ensure the activity does not impact on the local population 
environmental impact, suitability of terrain and vegetation for each particular 
activity. Controls such as defined pathways for hikers and especially horses. 
environmental, visual, cultural and amenity impact assessments 
Flora and fauna study, heritage study 
Fragility of environment, protection for flora and fauna, presence of facilities 
such as tracks, signs, toilets, rubbish bins  
getting certification, variety of cultural and historical sites 
good access for user group, risk and safety, sensitivity of environment to 
disturbance,  
good quality and sensitively designed access, a minimum standard amenity 
facility, good waste management systems, can the reserve cope with visitation or will 
the natural resource/attraction be compromised. e.g. loss of special vegetation. 
Impact of activities on the environmental, social and cultural values of the area.  
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impact of activity (based on science and facts, not preconceptions or political 
perspectives i.e. MTB and impact on landscape) 
 
impact on flora and fauna 
 
impact on residents (i.e. parking at trailheads etc) 
 
suitability of activity 
 
group numbers, visitation regularity etc 
 
other activities / land users 
Impacts of natural hazards and climate change- catchment inundation, sea level 
rise, wildfire risk, coastal acid sulphate soils, impacts on habitat and biodiversity values 
impacts to the natural feature (i.e. the thing that tourists come to visit), and 
impacts to adjoining/nearby natural assets. 
Infraestructura, actividades que se acorde a la región. 
infrastructure and access 
infrastructure, entrepreneurship 
infrastructure, entrepreneurship 
It is paramount that ecotourism has minimal impact on the environment and 
should never intrude into any areas where critically endangered species habitat 
It needs to be unique to the area to have a point of difference, and by stable 
enough to support visitation.   
local support 
Maintenance of the natural environment in which Ecotourism is being conducted 












Knowledge and skill of traveller 
Park / reserve planning needs to occur to identify natural and physical values 
and threats to functions and processes of systems.  Numbers and types of users need 
to be identified and a risk assessment undertaken on impact of activities on values.  
Risk treatment needs to be costed on a triple bottom line assessment with 
environmental costs weighted higher than both social and economic. 
Permission, activities which are suitable to the location (appropriate facilities, 
landscape features etc), tour operator experience/understanding 
Potential environmental impacts 
 
Locals views and support in of the project 




safety and healthiness 
 
interesting ecosystems 
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see above comments... to put into perspective i have lived and worked (oil 
geologist)  in many ecotourist environments 
 
Australia Dandenong Ranges,   
 
UK North Norfolk coastal environ and 
 
 North Norfolk agricultural environ ,  
 
Marin County the "playground"  north of San Francisco ,  
 
Al Mutla National Park Kuwait,  
 




The social and commercial  interaction with the residents is paramount 
Seguridad, permisos con los dueños del lugar, que no sea muy difícil el acceso, 
belleza natural del lugar, que se puedan realizar algunas actividades complementarias. 
Sociedad  
Some degree of isolation 
suitable infrastructure such as car parks, paths, board walks etc 
support for the young people, safety, support from government so there is water 
support from the government  
Sustainability, maintenance of peaceful amenity 
that is goes in line with the law and strategies of tourism 
that the activity is sustainable, and does not uses much water, because water is 
very important 
The amount of pollution and rubbish being brought into the area. For example, 
from carbon emissions right through to plastic water bottles and drink containers that are 
often left behind. A carrying capacity for operators that should be regularly reviewed in 
relation to infrastructure.     
The factors I look for - a. Are the customers going to be safe, b. What are the 
environmental impacts, c. Will the Land Manager allow that activity to be carried out, d. 
Will the ecotourism activity have a positive outcome for the customer 
The geographical nature of the terrain, the type of nature there and the facilities 
available or possible 
Topography, access to potable water, access by emergency services. 
-Very careful assessment of any selected area by professionals experienced in 
that type of environment - no good having someone experienced in desert ecology 
undertake an assessment of wetland area. Specific existing asset protection essential 
 
-Freedom not to concede to Gov. pressure to gain financial /employment befit from a 
proposed tourism development at the expense of that environment 
 
-Consider local information from residents residing in the area  
 
-Incorporate future environment impacts on area - global warming /storm surge, less 
rainfall, water level rise 
Visitors need to physically engage with the environment preferably in a low 
impact way such as walking or cycling.  Being able to self-navigate via maps and 
signage is critical. 
weather, access, diverse terrain, availability of staff, government support 
What benefit to ecosystem. 
 
What benefit/hindrances to residents. 
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Issues regarding the implementation of ecotourism 
CORANGAMITE 
• "1 High visitation with low length of stay (both a major challenge and 
opportunity) 
• 2 Road safety (roadside wildlife viewing) 
• 3 Low availability of rental accommodation or affordable housing (a key 
challenge for staffing) 
• 4 Habitat declines (e.g. manna gum woodland at Cape Otway)" 
• "Access and lack of trails / trail closure 
• Poor land management and understanding of user groups by land managers 
(relating to illegitimate trail build (MTB -led usually) and how to best manage 
rationally and appropriately. i.e. there are some illegal trails that should be 
legitimised, which in turn would actually decrease any new illegal trail 
construction.  
• Poor communication with land managers. " 
• Access to the environment to develop nature based tourism products such as 
mountain bike trails. 
• An open mind by land managers to welcome different users and their activities. 
• "as above 




• "Coordinating/fitting in with current existing activities, as there already exists 
many of these.  
• Over use and the effects on the environment and local residents quality of life." 
• Ecotourism is a buzz-word being driven by tourism authorities and big business 
for financial gain, it does not properly research or respect local knowledge 
about the natural ecology or try to protect nature very well, it runs a poor third 
or fourth to profit. Once critically endangered birds or animals are displaced, 
everybody is the looser. 
• Flora and fauna destruction and/or decline. Erosion. Introduction and spread of 
new weeds and diseases. Overuse of areas and resources. Decline of the very 
environment that ecotourism seeks to use and profit from. 
• "Funding 
• The willingness of public land managers to allow new form of access (eg 
mountain bikes)" 
• getting commercial operators to take up the opportunity 
• "Impact on the environment  
• " 
• "Impacts of natural hazards not being addressed properly 
• Political interference 
• Compliance with relevant land use planning controls and policy/strategy" 
• impacts to natural assets (environmental impacts). 
• Increased number of people through activities impacting on natural 
environment 
• Indigenous acceptance of project, low impact on local flora and fauna , low 
impact on locals, ie parking, rubbish,noise. 
• "Initial planning and gaining overall community acceptance and support 
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• Meeting all necessary vegetation values protection which then informs design 
parameters" 
• Lack of funding, planning system, local community view 
• Maintenance of existing environment. 
• Managing the impact the activities have on the environmental and social values 
of the area. 
• Need more toilet signs.  There are many areas where tourist go to the toilet at 
public lookouts that smell awful, yet they have only just passed a toilets that 
they may not have known where they are. 
• probably the most important issue would be ROI for any investors. 
• Protection and nurturing of existing Eco systems. For eg. Some tourists will 
just take whatever fish (No matter what the size - mostly undersized) they 
catch. It has stripped the river here as well as the acid that somehow keeps 
appearing here.  
• public access 
• s 
• "Selling the message  
• Attracting users of the activities 
• Use of public land" 
• "Serious irreparable damage to environment from lack of understanding about 
existing conditions & primarily being concerned with financial gain 
• Unrealistic expectations about environmental impact when activities attract 
more & more people" 
• That no harm is done to the environment as a result of ecotourism activities. 
• The time in planning, research and development and final implementation. 
Getting ParksVic approval can take time as well. 
• this question is redundant 
• To ensure the locals are on board and are consulted. Also the environmental 
impacts are careful looked at 
• "too many providers in a limited space 
• damage from bike tracks 
• determination of what Eco-tourism is -eg. Chocolate Factory which doesn't 
source local materials or offer a sense of place 
• the impact of vast numbers of visitors on the GOR" 
• "We have limited access to parks and reserves. 
• Funding 
• Planning for the Alcoa mine site 
• Have to work too hard and through to many agencies just to get anything 
looked at. Even if it was existing infrastructure. " 
JANOS 
• economic 
• Falta de información por parte de los dueños de los predios, sobre beneficios 
del turismo. Falta de consciencia por mantener limpios los lugares por parte de 
los turistas independientes, y esto crea una barrera para realizar actividades con 
nuestra empresa, pues los dueños creen que dejaremos los lugares sucios. 
Mucha gente no respeta la biodiversidad, o las vacas de la gente, esto también 
crea una imagen negativa hacia el ecoturismo. Falta de asociatividad por parte 
de organizaciones no gubernamentales, en donde algunas AC´s no les agrada 
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mucho la idea de generar acuerdos con empresas o guías de turismo para 
realizar visitas guiadas en sus instalaciones o áreas de trabajo. 
• government support, engagement level  
• Hay muy poco interés de las autoridades municipales como de las estatales  
• infraestructure, access, some touristic sites are in private property 
• La infraestructura actual y el conocimiento y conciencia de los habitantes  
• La sociedad cerrada  
• lack of collaboration between producers and between government and 
producers 
• lack of infrastructure, lack of training, there is no a culture of tourism in the 
region 
• Lack of knowledge by the community of the ecotourism activities, lack of 
organization, interest and infraestructure 
• lack of knowledge of activities, lack of organizations, infrastructure and 
interest 
• land ownership, safety, politics and culture 
• safety 
• safety, and land ownership 
• safety, infraestructure, economic support, political change of administration, 
culture 
• there is no government support, lack of infraestructure, lack knowledge and 
marketing 
• "there is no support from local government 
• lack of certification and permits from local government 
• safety and logistic support 
 
Payment for environmental services 
• Our vision statement is to teach about, of and for the environment to create a 
more aware community.We run programs for DELWP and local land 
managers. 
• Ecologic offers groups free activities to weed and revegetate dune systems. We 
receive a govt. grant to pay our staff. We work with GORRC and PV on public 
land." 
• "Does this include payment to Parks Vic, GORCC etc for use of trails / land 
for hosting trail based events and tour groups? High cost for events $2000+ per 
event, sometimes unfairly doubled if going over both PV and GORCC land).  
• Cost for guiding trouble groups more reasonable. " 
• In the past Surf Coast Shire implemented a developer contribution whereby a 
percentage of the value of new development projects would go to the local 
foreshore manager to maintain the reserve through identified projects.  SCS 
stopped this arrangement after two years. 
• No, but this is definitely something government across the board needs to 
consider as budgets and resourcing are very tight at present. 
• "Our organisation is a non-profit conservation organisation. We operate an 
ecotourism venture (with a second under development) as social enterprise - 
generating funds for conservation programs. In this way ecotourism directly 
supports conservation land management and ecological research. 
• Other operators make donations to this work too." 
• surf licences and other types of licenses  
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• "There are licences on the beaches 
• There are licences for access to the parks 
• there are licences for camping 
• these are all for groups using the environments 
• We pay Parks Victoria a licence fee and a daily trip fee for use of the Parks. 
• "Yes . Land owners can recieve some payment towards fencing off streamsides 
to reduce erosion and protect species . 
• " 
• YES,  I believe Parks Victoria ask Eco-tourism providers to pay a fee for use 
of National Parks for their activities. 
• Yes, Coastal Tender allows for the protection of specific areas  
• yes, we need to pay Parks Victoria and GORCC on a per person basis that use 
their land during our events  
• Yes. CCMA land/vegetation grants, identified via a tender process. 
 
• "No conozco a nadie que se le haya realizado un pago por este concepto. Sé 
que se puede pagar por conservar los pastizales o bosques, y sé de varias 
personas que han buscado estos beneficios, sin embargo, desconocen el 
procedimiento para lograrlo. 
• Nosotros, como empresa, pagamos por renta de áreas de camping o derechos 
de peaje, pero desconocemos si los dueños dedican parte de estas ganancias 
para la conservación." 
• only the property taxes 
• si, CONANP provides federal support for soil conservation 
• yes, by the CONANP 
• yes, CONAFOR 
• yes, conanp 
• yes, conanp  provides support 
• yes, we provide financial aid to farmers for soil conservation and ecologic 




"a. Return of Investment 
b. Environment impacts 
c. Social impact 
" 
"activity footprint impacts - including getting to and returning from activity. 
participation numbers - when and age demographics 
economic impact and return from activity" 
"Don't know  
" 
economic and environmental impacts 
"enviro impact 
employment 
impact on local communities" 
"Environmental conditions and impact. 
Economic value to local community. 
Impact on local residents. 
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Educational value. 
" 
"Environmental impact  
Social impact including health and wellbeing 
Community impact (impact on regional community not necessarily engaged in 
activity) 
Cost benefit analysis 
" 
environmental impact, health and well being, economic impact, sustainability  
Environmental impacts, community impacts and visitor impacts need to be 
considered - indicators would vary for different locations and activities 
Environmental integrity must be maintained 
evaluate the environmental impact at a vegetation clearing level 
Impact on the environment, native birds and animals and the local population 
living along the coast. 
Impact on threatened species and communities for flora and fauna.  A green 
star rating for their operations in terms of sustainability.  How many of the jobs will 
go to people living in the region.  Does the development have a long term plan on how 
it will contribute to enhancing, protecting and conserving the local environment. 
Impacts and sustainability 
increased knowledge, awareness, engagement, empathy - for the natural asset. 
indigenous ,local  
n/r 
Need and environmental sensitivity. 
None 
Potential interested numbers of participants, age groups, demographics of 
participants, fitness levels, reasons for undertaking the activity, affordability. 
Previous history of area/ evaluation of potential harm to rare & endangered 
flora & fauna 
Return to the community socially and economically 
Space, access, time, infrastructure, cost, impact 
"sustainability (see below) eg  council approved a zorbing park proposal (kinda 
ecotourism) which put the community and friends of spring creek valley through a lot 
of worty. council approved the proposal and it has never developed... presumeably 
unsustainable at many levels. should never have been placed before council 
 
this form is rather awkward not allowing one to go back and review... so i 
thought i was filling this as a resident... but seems not. It was circulated to members of 
ERAP which like the BRA is not an ecotourist 
proponent...carmangeorge@hotmail.com. happy to talk" 
"Sustainability 
Minimum impact 
Positive local impact for the Environment" 
this is a very broad question.  Considerations should include financial and 
environmental sustainability.   
"Visitation numbers. Need to be material , which would demonstrate 
community and tourism acceptance and subsequent value-for-money re: project 
investment 
Social media commentary numbers and quality/feedback 
" 
Visitor satisfaction, sustainable environmental outcomes 
"Visual impact 
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Environmental impact 




Impact on residents" 
 
MEXICO 
• increase in economic income 
• environmental impact 
• tourist satisfaciton 
• organization 
• increase in social organization and management 
• flow of visitors 
• increase in the variety of activities 
• water management 
• environmental protection 
• better infrastructure 
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Appendix IV: Factors and criteria of preliminary study 
Factors Criteria 
Environment 
Visibility / tourism attractiveness/ 
scenery 
  flora type and density 
  
Reservation / protection/ 
environmentally sensitive areas / 
endangered species 
  species diversity / fauna habitat 
Topography Elevation 
  Slope 
  Aspect 
  Soil suitability/ soil cover 
  Geology  
Hydrology River/ Estuary 
  Lake/ reservoir/ dams 
  Coast / distance from sea / ocean 
Climate Temperature  
  Precipitation 
Accessibility  Settlement size/ existing urban areas 
  
Proximity to cultural sites / cultural 
heritage 
  
transportation systems / connective 
road/ road density/ distance from 
roads 
  utility networks/ facilities 
  
Distance from city or settlements (m)/ 
community remoteness 
  Drainage system density 
  Trails 
  
Distance from negative factors 
(industry, mining, landfills) 
 
  




Map results of preliminary study 
Various criteria maps were produced for the ecotourism suitability analysis 
In Figure 25, we find the maps for slope, elevation, distance to township or 
settlements, distance to roads, distance to water bodies and ocean, biodiversity richness 
and distance to parks and reserves. 
 



















0-20 m Rating 
= 0











0 - 1 km  
Rating = 4
1 - 15 km 
Rating = 3
15 - 20 km 




0- 2 km 
Rating = 10
2 - 4 km 
Rating = 8
4 - 6 km 
Rating = 5
Ocean (60)
0 - 50 m 
Rating = -1
50 - 1000 m 
Rating = 4
1000 - 3000 






0 - 8 Rating = 
2
8 - 23 Rating 
=6
23 - 48 Rating 
=8
48 - 82 Rating 
10
Fauna (sp%)
0- 0.3 Rating 
= 2
0.3 - 4 Rating 
=6
4 - 14 Rating 
= 8




0 - 10km 
Rating = 10
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d) Distance to townships        e) Distance to roads                     f) Accessibility 















j) Flora     k) Fauna    l) 









m) Environment suitability         







n) Ecotourism suitability 
Figure 25. Map of criterion for land suitability analysis 
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